








WARN I N G 


THIS ELECTRIC PLANT MUST BE INSTALLED AND 
BE OPERATED ACCORDING TO OUR INSTRUC¬ 
TIONS. AN IMPROPER INSTALLATION OR THE USE 
OF OIL OR FUEL OTHER THAN THAT RECOM¬ 
MENDED IN THIS MANUAL. RELIEVES THE MANU¬ 
FACTURER OF ALL RESPONSIBILITY FOR PLANT 

PERFORMANCE. 


READ THIS SERVICE MANUAL CAREFULLYl"’ 


IMPORTANT!!! 

USE OF LEADED FUELS 

The performance of gasoline engines deteriorates with use until 
it eventually becomes necessary to remove the carbon, grind 
the valves, install new spark plugs, etc. 

I^ead is added to many gasolines to increase the octane rating. 
Due to the action of the lead in the combustion chamber, on 
the valve seats, and on the spark plugs, the use of such fuels 
causes the engine performance to deteriorate more rapidly. When 
using highly leaded fuel, there is a regularly increasing lead con¬ 
tent in the crankcase oil. 

If the gasoline contains ^ o cubic centimeter, or less, of lead per 
gallon there is little such effect. However, as the proportion of 
lead is increased the deterioration in engine performance is 
greatly accelerated. 

Under normal operating conditions with unleaded fuel it may 
be necessary to remove carbon each 1000 operating hours, grind 
valves each 1000 to 2000 operating hours, clean spark plugs each 
200 operating hours, and change crankcase oil each 100 to 200 
operating hours. 

When using Army 80 octane fuel, aviation 100 octane fuel, 
or other fuel containing more than 2 cubic centimeters of lead 
per gallon, change the crankcase oil each 50 operating hours. 
When using such highly leaded fuels it may be necessary to remove 
carbon and grind valves each 100 to 200 operating hours, clean 
spark plugs each 50 operating hours, and replace them each 100 
to 200 operating hours. If carbon is removed every 100 to 150 
operating hours, the periods between valve grinding*jobs usually 
can be considerably lengthened. 

When using ’eaded fuels, inspect the engine more often and give 
it the more frequent service required. 
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GENERAL INFORMATION 

THK PURPOSE OF THIS BOOK. This instruction book is furnished so 
that the operator may learn of the characteristics of the plant. A thoroucrh 
study of the book will help the operator to keep the plant in good oper¬ 
ating condition so that it will give efficient service. An understanding of 

the i)iant will also assist the operator in determining the cause of trouble 
if it occurs. 

KEh.P THIS BOOK HANDY. Such simple mistakes as the use of im¬ 
proper oil, improper fuels, or the neglect of routine servicing may result 
in failure of the plant at a time when it is urgently needed. It is suggested 

that this book be kept near the plant so that it may be referred to'^vNdien 
necessary. 

SEKVICh.. If trouble occurs and the operator is unable to determine the 
cause after a thorough study of the book, or if he is unable to determine 
what repair parts are recpiired, the manufacturer will, upon request, fur¬ 
nish any advice needed. When asking for advice, be sure to state the 
Model, Serial, and Generator numbers of this plant. This information is 
absolutely necessary and may be obtained from name plates on the plant. 
Be sure to give all other details available. 


WARRANTY 

Each Electric Generating Plant is : 

1. \VARR.\NTED to produce its rated output as stamped on its 
nameplate, when installed and operated according to the manu¬ 
facturer’s instructions. 


2. W .\RR.\N TEI) to be in good condition mechanically and electrically 
when shi])ped from the factory. 

3. W.MvRANTED against defective workmanship and materials for 
a period of one year after it leaves the factory. Within that time, 
any parts will be repaired or exchanged free of charge if they arc 
returned, transportation prepaid, to the factory, and are fouu 

be defective by factory inspection. 


This warranty does not include or cover standard accessories such as car- 
Iniretor.s, magnetos, fuel pumps, etc., made by other manufacturers. Such 
accessories have separate warranties made by the respective manufacturers 

Rejiair, or exchange, of such accessories will be made by us on the basis 
ot such warranties. 


This warranty does not include or cover reimbursement for labor or ma¬ 
terial cost incurred in remedying any claimed defective condition in anv 
plant unless jireviously authorized by the factory. 


1 his warranty i.s effective only if conditions herein 


are complied with. 



SEWm iiai DETAII^ 


- Standard generators are of the four pole tyoe. The armature is coupled 
directly to the crankshaft by a atale and female taper. The annature arbor being 
hollow, a draw-bolt oassing from the crankshaft through the armature arbor. A nut 
at the rear retains the annature arbor taper in the crankshaft. 

A.11 generators are forced air cooled by a blower mounted at the engine end of the 
generator. The outboard end of the armature is carried in a grease sealed ball 
bearing which requires attention onoe each six montlis. On "Electric Start" plants 
a control box is mounted on top of the generator. On the "Manual" plants a fuel 
tank is mounted there. 


AC generators produce both Altel^nating and Dire'ct Current j the Direct 'Current series 
winding in the generator serves to crank the engine from the battery. The DC output 
from the plant while the plant is operating, serves to re-charge the battery and ex¬ 
cite the field of the alternator. Alternating and Direct Current windings are on 
one armature shaft. This direct current for starting and charging is available on 
the remote control and full automatic plants. 

An extremely large commutator and two collector rings oass DC and AC current through 
carbon brushes. All of the windings of the generator are impregnated vdth insulat¬ 
ing varnish and baked. The generator fratae is a rolled steel ring, machined inside. 
The armature laminations are 26 gauge silicon steel and the pole piece laminations 
are 22 gauge silicon steel. The generator is condenser and radio shielded to prevent 
radio interference. All generators operate at a maximum 40 degree Centigrade temper¬ 
ature rise. Voltage regulation is close from no load to full load due to the inher¬ 
ent design of the generator. 


CONTROLS 


■vlANUAL STARTING - "Manually Started" models are equipped with a rope starter 
sheave at the blowei* end of the plant. Starting is accoispliehed by v;inding the 
starting rope, in a clockv/ise direction, around the rope sheave and pulling 
rapidly. 

REMOTE CONTROL - The "Remote Control" models are equippec^ with two 6 volt 
batteries in series. They may be started by pushing a button movinted in the 
control panel on top of the generator, or by remote control buttons located any 
distance up to 500 feet from the plant. The electrical controls consist of a 
starting relay, a reverse cxirrent relay, an ammeter, a rheostat and connecting 
terminals. Plants with this control can be started manually if necessary. 
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INSTALLATION 


The proper installation of this plant is absolutely necessary for satisfactory 
and continuous service. Carefully observe the following instructions. 

\ 

LOCATION - The plant should be located centrally with respect to the electrical 
equipment it is to operate. This allows the use of small size current carrying 
wires. As a result there is less voltage loss, the equipment operates more '^at- 
isfactorially and the entire system is more efficient. Also, the control of 
i*eaiote plants is more positive. 

If the plant is to be operated as a portable unit, it should be protected against 
extreme exposure to the elements. If used outdoors in extremely cold weather, 
extra precautions are necessary to provide easy starting and proper lubrication 
of the engine. See the lubrication instructions that follow, hkove the plant 
only when necessary and then only with the greatest care. 

The plant should not be installed where the air is extremely huraid. But, "if this 
condition cannot be avoided, frequent inspection of parts which are exposed to 
the air, particularly the generator and control units of the plant, should be 
made to insure that humidity is not causing detrimental corrosion and failure of 
electric plants to operate. These plants are impregnated, plated, and otherwise 
guarded against corrosion as far as huiaanly possible but corrosion cannot be over¬ 
come entirely under adverse conditions. 

If permanently installed In a mobile vehicle, the location should be such that 
there will be proper venta.lation and means for exhausting the gases. The plant 
should be insulated so that luechanical noises and slight vibration will not effect 
the operation of other equipment aboard the vehicle. 

VENTILATION - This is an uaportant factor because overheating will reduce the effi¬ 
ciency and output of the plant and uiay result in serious da/nage. 

Any gasoline engine generates a great deal of heat so that ample iiieans raust be pro¬ 
vided to remove that heat. If plant is permanently mounted, the room dimensions 
should be at least 10 feet by 10 feet. The plant should be at least 24" from any 
wail. Air outlet openi ngs 18” square and air inlet open) ngs 16” square properly 
protected or shielded will provide satisfactory air circulation. A stack or cupola 
built in the roof will help to dissipate the heat when the plant Is shut down, cutt 
ing off forced air circulation as provided by the plant blower. 

When installed aboard a mobile vehicle, the mounting compartment should be as large 
as possible and plant should be at least 12” away from any wall. For such compart¬ 
ments provide air outlets and stacks directly above the cylinders. Also provide 
air inlets with openings directly opposite the blower. A stack from this opening 
to within 1/2” of the blower will help. Ooenlngs In the floor may be used. 

In extremely cold weather, it is possible to control the temperatuie of the room or 
compartment in which the plant operates by simply closing a portion of the air dls- 
chargirjg openings. In this way, a normal temperature can be maintained in a room 
even though the ten.perature outdoors might be as low as 30 degrees, 

MOUNT IW BASE if the plant is installed peruianenlly on a base, it should be h.gh 
enough from the floor to allow easy access to all of the parts of the plant, also 
to guard against daiiiage occurring to the plant caused by its being bumped by other 
objects in the room. The base should be at least 12” high for corivonient servicing 
The plant should never be bolted permanently to any foundation. Shock absorber 
mountings have been provided to prevent vibration from reaching the iiounting base 
these are either helical coil springs or sheared type rubber bushings. 
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PLANT BASE 


CONCRETE BASE 



and may be larger. Keep same bolt 
spacing. The base must be at least 
24” from any wall. 

Use 4 - 3/8” X 8” bolts. See that 
they extend 2'/^ above the top of the 
concrete. 


CONCRETE FORM 



A fom should be built into which 
the concrete can be poured and al¬ 
lowed to harden. The form should be 
large enou^ so base will be of the 
minimum size. 

A mixture of 1 part cement> 2 parts 
sand and 4 parts gravel or crushed 
stone may be used. Fill form, tap 
down but do not move bolts. Allow 
to harden for three days. 


MOUNTING BOLT SUSPENSION 



Suspend mounting bolts from cross 
cleats nailed to the top of the con¬ 
crete form before pouring concrete. 
Place large washer under head of bolt 
and adjust for proper height - O!/”. 

Be sure top of foundation is level 
and smooth to prevent plant base 
breakage. 


RUBBER BUSHING DETAILS 



Use the mibber mounting bushings supplied 
with the plant. 

Place one bushing between plant and base 
so that bushing fits in recess in plant. 
Set Plant in place. Assemble balance of 
mounting as shown above. 

Tighten nuts but not so that bushings 
flatten or compress. 
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INSTALUTION DETAILS 


THIS COMPLETE EIJEX^ITRIC PLANT has all the accessories and fittings necessary to put 
it into average service. For special use or mounting conditions additional eqvdpment 
may have to be purchased to meet those conditions. 

FUEL TANK ~ The manual plants have a 2 gallon fuel tank mounted over the generator. 

The SELF~STARTING and REi'AC/TE CONiROL plants have a separate 5 gallon wall mounted fuel 
tank which supplies gasoline through the fuel pump to the carburetor. 

A larger fuel supply tank may be installed underground. This is recommended for con¬ 
tinuous use of the plant. It should be installed according to the local code along 
the lines of the information shown on page 8. 

CONTROL PANEL - The control panel of the RMOTE CONTROL plants is mounted directly 
above the generator. The manual plants have no control panel. The FULL AUTOMATIC 
plants have a separate wall mounting panel in addition to the panel furnished with 
the RMOTE CONTROL PLANTS. 

EjOiAUST SYSTEM - A flexible exhaust tubing and automotive type muffler are furnished 
as accessories. The tubing connects directly from the exhaust manifold of the engine 
to the muffler which is mounted on the outside of the enclosing room. See page 8. 

If it is desired to extend the exhaust system over 6 feet it will be necessary to in¬ 
crease the size of the tubing by one size. Rigid pipe may be used but flexible tub¬ 
ing must always be used for the connection to the plant. An underground muffler may 
be installed and this would be done according to page 8. 

Do not have the exhaust tubing or muffler rise above the height of the exhaust mani¬ 
fold of the engine. If it is ever necessary to do this, install a water trap in the 

line. This may consist of a pipe tee connected directly in the exhaust line. The 

lower opening of the tee can be fitted with a nipple and cap. The cap should be re¬ 

moved periodically and the water allowed to drain out of the tee. 

BATTERIES - No batteries are included with the manual or battery charging plants. 

12 volt batteries are only fxirnished with the REMOTE CONTROL AND FULL AUTOMATIC 
PLANTS. These are to be set on a wood or rubber mat and connected with the cables 
furnished. 

MAIN LINES - Main lines are not included but must be purchased according to the re¬ 
quirements. The wiring method will depend on that already used for the rest of the 
installation and according to local and national codes. 

GROUNDING - The plant must be grounded. This can be done by driving a 1/2” pipe or 
conduit four or five feet into the ground fairly close to the plant. It is then con¬ 
nected by an approved type ground clamp with a ^^^10 or #12 wire to the battery post or 
white main line wire at the plant. Do not ground to the plant itself or to any ground 
used by the radio system. See page 8. 
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PROPER INSTALLATION MEANS ADDED YEARS OF SATISFACTORY SERVICE 


PROPER INSTALLATION 


PROPER VENTILATION 


A properly installed electric plant for 
permanent installation should be set up 
in a well ventilated room of ample size, 
(at least 10* x 10*). Install plant at 
least 24” from any wall. 


Rubber Shock Absorbing Bushings furn¬ 
ished with the unit should be set under 
the Plant to reduce vibration. CAUTION 
Shock Absorbing value of rubber bush¬ 
ings will be lost if bolted down too 
tightly. Plant will stay in place of 
its own weight. 


CAUTION - All exhaust connections must 
be tight, ^s leakage of exhaust fumes 
which contain poisonous monoxide gas is 
VERT DANGEROUS. If Plant must be locat¬ 
ed in basement, install a water trap in 
the exhaust line or pipe to take care 
of condensation. Do not run an exhaust 
pipe further than twenty (20) feet. 


kTff engine must have a free circulation 
or air while operating. Provide at 
least two openings for ventilation (one 
for incoming and one for outgbing air). 

DO NOT OPERATE TOUR PLANT IN A CLOSED 
ROOM AT ANT TIME. 


Openings or ventilators should be at 
least 18” X 10” with louvers. Cover 
ventilators or openings with large mesh 
screen. 


If Plant must be located in basement be 
sure to provide extra cellar openings 
to take care of air circulation needed 
by Plant. Basement locations are not 
recommended because of dampness and 
poor air circulation. The slight mech¬ 
anical noise from the unit is also usu¬ 
ally objectionable in basement install¬ 
ations. Exhaust connections must be 
tight and checked often - EXHAUST GASES 
are POISONOUS. 























UNDERGROUND f'UEL TANK - For large fuel storage a large capacity tank may be 
installed underground. Please check the Underwriters requirements as well as 
local code before making such an installation. ^ 

The tank is to be covered with heavy paint or tar before placing it in a pit 
which is deep enough so that the tank will be at least two feet or more( accord¬ 
ing to your local code) below ground level. The bottom of the pit should be 
solid and the tank packed in tightly so that it cannot shift and break or loosen 
a connection. 

The lift of the fuel to the plant should not be more than 6 feet and the total 
length of the connecting tubing not more than J.0 feet. There should be separate 
fill and vent pipes and these should be at 1-1/2" in diameter. Extend the vent 
pipe to the eaves and cap with a screened cap. Coat all joints with litharge or 
white lead. If tank is not a standard type have all fittings at the tank welded 
to it. 

A length of 1/4” tubing long enou^ to extend from the top to within three inches 
of the bottom from the fill opening is soldered to the bottom of a 1/4" tubing 
inverted nut. This will screw into a 1/8" pipe tap opening in the fill pipe 
fitting which is purchased for size according to the fill inlet. Cut the lov/er 
end of the tubing at an angle. See Page 8. 

Use 1/4" tubing from the inverted nut to a fuel shut-off at the plant. Do not 
use larger tubing. Use the flexible fuel line to connect the shut-off cock to 
the fuel pump on the plant. Keep all connections tight at all times and check 
periodically. 

UNDERGROUND EXHAUST htUFFLER - An underground muffler can be used to reduce exhaust 
noises but should not be installed in ground which is continually wet. 

Any heavy tank five gallon capacity or larger may be used. Do not use anything 
which previously contained gasoline, turpentine or similar liquids as an explosion 
may result. Remove the bottom or drill it full of holes. Weld 1" or larger fitt¬ 
ings for the inlet and outlet connections of the exhaust. See Page 8. 

Dig a hole vrtiich is at least 6" larger on all sides than the tank. Fill the bottom 
with loose sand or gravel to permit leakage of the condensation in the tank. Conn¬ 
ect the inlet and exhaust pipes to the tank; set it in the pit; and fill the pit 
with loose sand or gravel. 

The top of the outside outlet pipe should be capped with a gooseneck and be at 
least 24" above ground to prevent clogging. The inlet pipe is connected to the 
plant by running throu^ a hole in the wail and connecting to the flexible exhaust 
tubing. Be sure to shield the pipe on both sides of the 'wall as it goes throu^ 
the opening which is at least 4" in diameter. For every 10 feet of exhaust pipe 
increase the pipe one size. Use a water trap if pipe rises above exhaust opening 
on plant. 

ALL EXHAUST CONNECTIONS MUST BE TIGHT AND FREE FROM LEAKS, particularly in base¬ 
ment installations, as CARBON MONOXIDE FUMES, in the exhaust gases are POISONOUS 
and extremely dangerous. 




PIPE UNION 


2-30* PIPE NIPPLEsX 


PIPE GOOSENECK \\ 


HAKE EXHM/Sr PIPE SMOPT 45 POSSUUI. 
USE AS EEH 90‘0EmS AS POSSIBLE. 
USE / S/ZE LAPGEP PIPE EACH 
/O-FEEr OF PIPE LENGTH. 


GOOSENECK SHOULD EE AT LEAST / 
24' ABOVE GPOUND TO ELIMINATE 
CLOGGING 


CONDENSATION TPAP SHOULD BE USED 
HNENEVEP EKMAUOT PIPE HUMS UPHmPO 

/ __ 

/ USE AT LEAST 

^ ] /-FOOT OF 

mjinjW-*-p Funou 71M/NS 

\^/>OMmE PLANT 

PLANT >w - 


ivr MUST EE LAPSE ENOUGH 
TOAUOHAT LEAST 6 /HCHES 
CLEAPANCE ON TO(> BOTTOM 
AND SIDES OF TANK FOP ^ 
SAND OP LOOSE 6PAVEL 






BOTTOM OF TANK, SHOULD BE \ 
DPIUED Nir/I AS MANE Ji INCH : 
HOLES AS POSSIBLE TO ALLOH 
condensation TO SOAK INTO 
SAND OR LOOSE G/MVEL _ 



PLANT BASE MUST BE AT 
LEAST E4'FROM ANT NAU 



— CAN SHOULD BE S-6AL. SIZE OR 
M LARGER AND OF AS NEAVr 
% MATER/AEAS POSSIBLE (NOT TIN) 
P!^ PAIL 


W GALm/NZED'OR OLD 
^/S SU/rABL£.\ 


^EXHAUST PIPE FITTINGS SHOULD 
\ BE NEEDED TO CAN IF POSStBU 


UNDERGROUND 


VENT SHOULD 0£ PifOTECnO 
FROM i¥EAWFR BY GOOSE- 
RECK R/YR SCREENED y 
OPENm -PREFERABLY 
UNDER EAYE OF ROOF 


FtLLER PtPE OPENm Mm BE 
AY LEASY 24 ' ABOVE GROUND 



VERYICAL UFY YO PUMP NO 6REAYER 
YHAN e-FEEY -HORHONTAL RUN NO 
GREAYER YNAH /O'FEET 


COPPER TUBtNG 
SHOULD COME 
WlYHiN 3/NCNES\ 
FROMBOYYOM ’ 
OF YANN. J_ 


^ SO-OTMOO-GAL. I 
TANK NEaOMMENOeO 

1 MINT OR TAR I 
i\ COATED I 


use RHlTf: LEAR 
OR LCTHARGe 
ON ALL RIPE 
FITTINGS. 


ROOM tN WHKH 
PLANY/S LNSYALUO 
MUSY BE AY LEASY 
/O^n/O^AMOMAIYE 
AMPLE Flow OF 
4iR FROM DOORS 
MHO M/MOOmS 


SOE 

MO 

mmoAS 
ciaseroflumr 
MB POBSYBUE 


. SUfTABlE GROUND FOR 
^PLANY CAN BE MADE BY 
DRfYmM'PLPE - 4 0RS 
FEET RVYO GROUND AND 
FASYBNm NfRE YO SAME 
mYN CLAMP AS SHORN. 





¥ locate tank so WATZR 

Ntu NOT ENTER SAME) 

BE SINK GROUND UNOERHEATH TARK IS SOLID TO ROURe A 
FIRM FOUNDATION AS SETTLING OP TANK AFTER INSTALLA¬ 
TION MAT DAMAGE TANK CONNECTIONS. 








































APPLIES ONLY TO THE ELECTRIC START MODELS 



INSTALLING THE REMOTE START-STOP CONTROL SYSTEM 


The purpose of the Remote Start-Stop Switch is to provide a means of starting and 
stopping the Plant from any Remote place, providing the distance of thp farthest 
switch from the Plant does not exceed 200 feet, when ^19 wire is used. Switches 
may be installed slightly farther away by using a heavier (Copper) wire. 

After the Plant has been mounted on its base, the main line wires should be car¬ 
ried through metal conduit (flexible or pipe) to a Fused Switch as shown in the 
Plant Installation Diagram. It is recommended that the three conductor Start- 
Stop wire be carried through this same conduit, at least to the main line fuse 
box. Beyond this point, the Start-Stop wires may be carried to the Remote S'^dt- 
ches thru the main line conduit, or run separately, whichever way proves the most 
practical. 

The Remote Start-Stop Switches furnished by the manufacturer have the connections 
numbered on the back to correspond to the #1 - and ^3 connection on the con¬ 
trol panel of the Plant. When pushing the Start Button, a circuit is formed be¬ 
tween the #1 and #3 connections, and when pushing the Stop Button, the circuit is 
connected between ^1 and #2. It will be noted that the #1 connection is the com¬ 
mon or grounded one, and it is very important, therefore, that this wire be conn¬ 
ected to the #1 connection on all Remote Switches. It is recommended that this 
wire be traced out first, either through the use of colored wires or wires marked 
with a tracer. It is then but a matter of elimination to connect the #3 connec¬ 
tion to the ^3 connection on all Remote Switches, and likewise all the #2 connec¬ 
tions to all #2 terminals. As shown in Figure 10-A, one switch may be connected 
from another, or directly from the connection on the plant, providing, of course 
that all yl connections are in series, #2 connections are in series, and #3 conn¬ 
ections are in series. 

Be sure all wires are scraped bare, where connections are made and that all screws 
are tightened securely. 

Three conductor Start-Stop wire and additional Start-Stop Switches may be ordered 
from the manufacturer. 















APPLIES ONLY TO THE ELECTRIC START MODELS 


VAPtABLE CHAPGC RME05TAT 
ro 34 Tr£/^y /5 /V- ^ 

CP£ 4 SeO OY TVPMiPG^ THC 
PHeOSTAT KP 03 TO (MOHT) 

APO f 5 OECPEASSD BY TVt^ 
iNO KPOB TO TN£ (LPFrl 
CAUirop-ooporser chas^ 

PATB Hienep than e roj amps. 

UNLBS5 JPYOLTCiPCUtnSUSeO.^ 


THESE SMtTCHCS AH£ COHH- 
£CreO TO THE 
COHHECT/OPS OY THE /HS/OE 
OE THE COPTPOL PANEL. 
AOOiT/ONAL SN/TCHES CAN 
BE CONNECTED TO ONE AN- 
OTHER PPOVfOfNG THE 
COPPESPONOTHG NUMBERS 
APE CONNECTED TOGETHER. 



2^ .HOUR 
ELECTRIC SCRVICe 

— WITH — 

115 VOLT-A.C. 


— AND — 


l2,VOLT-p.C. 

(battery) 

CIRCUITS 


us VOLT A.C. SWITCHES 


IRSTPUCTIONS 
use uNe wttems or AMPte size 

USE STMfOMD no ¥OCT SOCKETS OK 
BOTH le AND HO VOLT INSTALLATIONS. 
CHECK BATTEKY CHAKEE AND CNAEBING 
KATE OF PLANT AT REOULAP INTER - 
VALS TO PROLOfie BATTERY LIFE. 

OO NOT RUN Oz VOLT) LINE MORE 
THAN poo FEET) FROM PLANT. 

TAKE CARE OF YOUR BATTERY AS 
RECOMMENDED BY BATTERY MANU¬ 
FACTURER, SUCH AS FILLING WITH 
CLEAN WATER, ETC. 



12-VOLT BATTERY 


12 VOLT D. C. - 115 VOLT A. C. LIGHTING CIRCUITS 


The Diagram above shows the proper method of Wiring to provide a 12 Volt D. C., 
Auxiliary Lifting Circuit In addition to the regular II 5 Volt A. C., Circuit. 
Installation of this Wiring enables you to get (24) Hours Electric Service at 
the LOWEST POSSIBLE COST. A limited amount of Power for a few li^ts or a (12) 
Volt Radio is available at all times whether the Plant is running or not. 

All that is necessary to put this 12 Volt service in operation is to run 
a wire from the batteiy positive post to a separate switch, lamp, etc. 

A second wire is connected to a common gro\md. See illustration. The 
materials are the same and are connected the same as for the 115 Volt A.C. 
system. Use a 12 Volt lamp. Observe yoxu* local code rules for wiring. 

The Generator of the Lighting Plant is constructed to provide up to 10 Amperes 
charging current to the Starting Battery; A Variable Resistance is mounted on 
the Control Housing and the Charging Rate can be increased to vrtiatever Rate is 
found necessary to keep the Battery in a charged condition. 

Any room that xs wired for 12 Volts should also be wired for. 115 Volts, so that 
the Battery Lights may be turned off when the Plant is runping, which will give 
the Battery time to be re-charged by the Plant. (12) Volt Lines should not be 
run a distance of more than 100 Feet from the Plant, as there is an appreciable 
drop or loss of current in a long 12 Volt Line. 

To prevent discharging the Battery, if the 12 Volt Battery Lighting Circuit is 
used, it will be necessary to increase the Charging Rate to (5 or 10 Amperes). 

IF THE SEPARATE (12 VOLT CIRCUIT) IS NOT USED, THE RATE MUST BE DECREASED TO 
2 OR 3 AMPEEIES to prevent overcharging the Battery. CAUTION: Check the condi¬ 
tion of the battery at regular intervals with a Hydrometer to prevent the poss¬ 
ibility of overcharging causing short Battery Life. If the battery tests hi^, 
(above 1250 specific gravity), decrease the charging rate slightly. If the 

battery tests low (below 1200 specific gravity), increase the charging rate. 
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OPERATION 


LUBRICATION.- The use of a good detergent type oil in the engine crank¬ 
case greatly increases the life of pistons and rings and we strongly 
recommend it. Fill the crankcase to the proper level with 2-1/2 quarts 
of oil of the correct SAE ntnnber according to the lowest temperature to 
which the plant will be exposed, as indicated in the following table. 


Lowest Temperature 
Above 90%. 

Between 40®F. and 90®F. 
Between 0®F, and 40®F. 
Below 0®F. 


SAE Number 
No. 50 
No. 30 
No. 10 

No. 10 or lOlf plus 
10^ kerosene. 


Keep the crankcase level at or near the high level as indicated on 
page 16 at all times, never above it. Too hi^ an oil level will cause 
the connecting rod to strike the oil and may cause it to foam which 
interferes with proper lubrication. Too high an oil level may also 
cause leakage. Change the oil every 100 hours when using \mleaded 
fuels, every 50 hours when using highly leaded fuels or diluted oil. 

CAUTION 


If a change is made to detergent oil after using non-detergent 
oil, allow only l/3 the normal operating hours before changing 
oil for each of the next two change periods. Change at the 
same interval as for non-detergent oil thereafter. 

FUEL.- Fill the tank nearly full with 68 to 82 octane mleaded gasoline. 

If necessary to use leaded fuel, refer to the subject USE OF LEADED 

FUELS near the front of the book. 


AIR CLEANER,- If the plant is equipped with an oil type air cleaner, 
remove the cup from the bottom and fill to the level indicated thereon 
with oil of the same SAE number as used in the engine crankcase. 

GENERAL,- Place a drop of light oil on each joint of the governor to 
carbxoretor linkage. 

COLD TEBJPERATURES,- For cold operating temperatures thoroughly mix 1/2 
pint of kerosene with each 2-1/4 qtiarts of number 10 or lOW oil and 
pour into the crankcase. Do not add kerosene alone. Start the engine 
immediately after filling the crankcase with diluted oil and allow to 
run for 10 minutes to distribute the mixture throughout the crankcase, 

HOT TEMPERATURES,- Under extremely warm operating temperatures, provide 
ample ventilation, keep the crankcase oil level near the proper hi^ 
level, and check the operation oftener. 
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MAINTENANCE 


It is important that certain inspections and maintenance procedures 
be nade at definite periods to keep the power plant operating continu¬ 
ously and at a maximum level of efficiency. It is recommended that a 
service log be kept. 

DAILY MAIKTIiJtANCE .- A dally check of the following points shovild become 
a matter of routine.- (1) Crankcase oil level - (2) Fuel supply - Do 
not fill tank while plant is running.- (3) Keep the plant clean. 

WEEKLY MAINTENAJCE .- Check each week or after every 50 hours of operation. 

OIL.- Check the oil and add whatever oil is necessary to bring the oil 
to the proper level. If necessaiy change the oil. When changing oil, 
run the plant until it is warm. Then drain and refill with new oil. 

Do not drain the oil when the plant is cold. 

AIR CLEANER.- Remove and clean the air cleaner each time the engine oil 
is changed. Refill with engine oil of the same grade as that used in 
the crankcase. 

FUEL.- Check the strainer either on the fuel pump or tank. Remove 
bowl and screen and clean both. Replace tightly, and check for leaks. 

BATTERIES.- If used, check the water level. Add whatever distilled water 
is necessary to bring the level to 3/8" above the top of the plates. 

Do not fill to the top of the battery. Check the charge condition with 
a hydrometer. If the reading is below 1250 specific gravity increase 
the charging rate; if above, decrease the charging rate. 

MONTHLY MAINTE N ANCE .- Each month or after 200 hours of operation check 
the following points in addition to those covered in the regular weekly 
servicing. 

OIL.- Drain the crankcase while the engine is warm. Replace the pltig 
and refill with 2-1/2 quarts of new oil of the proper grade and viscosity. 

ANTI-FUCKSR BREAKER POINTS.- Remove the breaker cover from the crankcase 
located behind the air intake of the carburetor. Inspect the points and 
clean them. Adjust the gap if necessary to .025" 

SPARK PLUG.- Remove the cover from the spark plug and the spark plug 
from the cylinder head. Clean the carbon and reset the plug point gap 
to .025". 

MINOR LUBPJCATION.- Place a drop of light lubricating oil on the following 
places; choke shaft bearing, governor arm ball joint and carburetor link. 

GENERATOR.- Inspect the commutator and collector rings. Clean them if 
necessary. Check brushes for proper seating and for easy riding in 
holders. Replace any brushes wora to approxiimately 5/8" in length. 

SIX MONTHS * INSPECTION .- At the end of six months of operation, go over 
all the weekly and monthly maintenance points. In addition, remove the 
generator end bell and bearing cover, clean out the old lubricant and 
fill the bearing housing l/2 full of new generator bearing lubricant. 

Pack the grease well Into the lower half of the bearing. Replace the 
cover, using a new gasket if needed. Before tightening the nuts, 
check the position of the brush spider as indicated ty the arrow to 
make sure that it is in correct position. Avoid getting any dirt wh; t- 
ever into tlie bearing housing. 



4-B - ACCESSOPY SEPVICE SHEET 


IGNITION « RgSISTAHCE BREAKER 




n«cp 

^ ImA 

\ Iappw 

M 

I 

Ij OPeM. 5£. 


LOCKNUT IWl} 


BRCAKER POINT GAP, 
APPROUMATaY.023 


I WWWM. PUNTS 

i_MBBaBHSIStLSSL \sCLF-5T/WriHO .025 

y TO ADJUST \ - 

riMife/tafie oych ar X CAUTION-Se 
m> umL A*r/54«f ^ 

i. XT Of AOJUSTUK m 

CONT/KT XJfOlf -BOTH P0UIT3 
SHOULD TOUCH AT SAHC TIHEl , 



WEAKER CONTACT SPRING 


BREAKER 5PR>NG PUmGEF 


BREAKER SPRING DAMPENER 



BLOWER HOUSING 


GOVERNOR ARM 




CARBURETOR 



CAUTION - 5uHe lb , 
^CPLAC£ COPPfH GaoKCT 
^^sfftTH Sfimc Plug 



THERMOSTAT HOOSI 


EL 

DY 


HOKE BUTTERFLY 


H£MOU£ CLCAHe^ 
THfQUeHTL y -HiMSt 
/H f(£HOS£HE VH 
6JiS0L/H£ -Dtp m 
HEOWM aOH/CCASE 
OtL - OPAtH FOR 
/ TO a HOURS 
AND REPLACE 


OtL FILL AKO 





CONTROL SIDE 
CONTROL HC 
CONTROL SIDE PANEL-SHORT 
CYLINDER HEAD 


CYLINDER 


T MANIFOLD 


CONTROL SADDLE 



FUEL INSTRUCTIONS 


STRAIN FUEL THRU^ CHAMO/5 TO 
REMOTE OtRT A ND IVATER 

DO NOT USE A OiRTV STiCK TO 
MEASUR E FUEL 

FEEP A/R VENT OPEN NH/LE PLANT 
/5 RUN NfNG 

KEEP TOP OF FUEL TANK 3ELON THE 
FUEL PU MP LJUE L 

KEEP CAP O N FUEL T ANK 

CLEAN SEOt MENT Q OIVL OFTEN 

KEEP CONNECTtONS TfGHT AND FREE 
FROM L EAKS 

KEEP PLANT PROPERLY YENTtLATEO TO 
PREYEATT vapor l ock tN FUEL SYSTEM 

OO NOT KtNK FUEL L/NE 



AIR VENT 


- NOTICE - 

TO OBTAIN BEST RESULTS 
AND LONG SERVICE FROM 
YOUR PLANT, KEEP IT FREE 
FROM DIRT AT ALL TIMES 


USE ORAOe OF OiL SPEC fFt ED FOR WUR PLANT 
OtNt/NQ/L AKO P EFtLL E VERY /OO POURS 
REAfOVE OtL tSASE ANO CLEAN PUMP SCREEN 
TtVtCE A YEAR 

KEEP dATTER Y CONN ECTfOt0 TtGNT AND CLEAN 
CHECK WATER LEVEL OAAIE EACH WEEK 
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OPERATION OF GOVERNOR 


The purpose of the governor on your plant is to control the speed of the engine 
under various loads. The Governor is of the mechanical flyweight type, having 
four weights retained in the camshaft gear inside of the engine. As the speed 
ol' the engine picks up after starting, these weights, due to centrifugal force 
or action, set up a pressure against a governor cup and stud assembly mounted on 
tne timing gear. A governor arm, which is mounted outside of the engine on top 
of the gearcase, is in turn held in contact with the governor cup and Stud Ass¬ 
embly through a shaft oaddle. The governor arm is also connected to the carbu¬ 
retor throttle through a ball joint and link assembly. 

An' movement of the governor weights due to a drop or rise in load affecting 'the 
erg’ine speed is immediately transmitted to the carburetor throttle, which in 
turn increases or decreases the butterfly opening, depending on the load. liVhen 
the load on your olant is increased, more power is needed and a greater opening 
of the throttle is necessary. With a light load, less power is required to 
maintain the proper speed of the engine, so the throttle opening is less. 

To orovide a means of regulating and cpntroling the action of the governor, a 
spring is incorporated in the governor arm and an adjustment is made by a thumb 
screw. 

CAUTION; THE GOVERNOR ON YOUR PLANT HAS BEEN PROPERLY SET AT THE FACTORY. DO 
NOT ATTEMPT ANY ADJUSTMENT TO THE GOVERNOR MECHANISM ON THE PLANT WITHOUT FIRST 
KFlERRING TO INSTRUCTIONS COVERED UNDER "ADJUSTMENT OF GOVERNOR". 
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GQVEM^QK ADJUSTMENT 


To readjust the GOVERNOR and check all of its settings, oroceed as follows: 

Before making any adjustment on the GOVERNOR ASSEMBLY^, move tne assembly back and 
forth several times, noting whether or not the movement is free from any'binding 
or sticking. There should be no friction whatever. The tension of the GOVERNOR 
SPRING should return the THROTTLE ARM to the OPEN position readily. If there is 
a tendency for the unit to stick or bind, the trouble may be at the Link Ball 
Joint, or at the point where the Link passes through the THROTTLE ARM. Loosen 
the Lock Nut on the Link and move the Link to realign the Ball Joint. The binding 
may be also caused by the throttle arm rubbing the carburetor body, shaft worn or 
bent, or butterfly loose. 

Recheck the-operation of the plant, and if it has not improved, loosen the THROTTLE 
ARM CLAMP SCREIV P and the GOVERNOR ARM CLAMP SCRE¥. Then hold the Stop Quadrant M 
against the Stop 0 and pull the THROTTLE ARM J lightly toward the OPEN position as 
far as it will go, and tighten THROTTLE ARM CLAMP SCREW P. Now move the Arm to the 
CLOSED Dosition. The OPEN and CLOSED position of the THROTTLE ARM should be an 
equal distance Q on each side of a vertical line through the center of the THROTTLE 
SHAFT. To obtain this setting, loosen the Clamp Screw and slip the THROTTLE ARM 
from its shaft. Loosen the Lock Nut on the Link and turn the Link in or out of the 
Ball Joint, to reach the proper setting. Then reinstall the Arm on the THROTTLE 
SHAFT. Tighten the Clamp Screw vdth the Arm in the OPEN position and the Quadrant 
M against the Stop 0. 

To bring the GOVERNOR PADDLE against the Governor Cup, use a screw driver to 
turn the Governor Shaft in the direction shown by the arrow below the Governor 
Arm Clamp. Then, holding the Governor Shaft in this position, proceed to tighten 
the Governor Arm Clamp Screw Securely, using a good wrench. The Governor adjust¬ 
ment should now be correct. Recheck the operation after the plant has reached 
its normal operating temperature. 

The Governor Adjusting Screw serves only to regulate the speed range of the Gover¬ 
nor. Turning the Screw to the right (in) increases the speed and voltage output 
of the plant. Turning the Screw to the left (out) decreases the speed and voltage. 
Be sure, after adjusting that the Locknut on the screw is tightened securely. Tne 
Spring must be seated on the Governor Spring Stud, and the Coil of the Spring seat¬ 
ing in the grooves of the Stud. The other end of the Spring must be slipped over 
the Governor Adjusting Screw. 

NEVER USE ANY SPRING EXCEPT THAT SUPPLIED BY THE PLANT MANUFACTURER. 
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OIL PUMP ASSEMBLY 


CAM iHArr 
\MLVt CAM 


01 LOUT LET TUBE 
OIL PUMP BODY 


PLUNGER SPRING 
CHECK VALVE LOCK PIN 
CHECK VALVE 
OH. INLET 


CLOSE MESH OIL SCREEN 


VALVE CAM 


ECCENTRIC 
Oil Pu^*k BffTvE 


PRONT MAIN BEARING 


OIL OUTLET TUBE 



-ADAPTER FITTING 


OIL PUMP BY'PASS 

CHECK VALVE 
CHECK VALVE LOCK PlH 
-OUTLET VALVE SEAT 

INLET VALVE SEAT 


OIL PU?-1P OPER/'.TION AND SERVICE 

The sturdy plunger type pump, driven d/ an eccentric on the camshaft, 
supplies oil under pressure to the crankshiift bearings and the connecting 
rod bearings. From these points, oil sprays to the other internal parts 
of the engine requiring lubrication. 

The pump is partially submerged in the crankcase oil and oil flows into 
the pump through a fine mesh screen. The oil passes through the inlet and 
outlet valves of the pump and to an adapter fitting which distributes it 
to two tubes connected to the two main crankshaft bearings. Drilled 
passages through the crankshaft cariy oil from crankshaft bearings to the 
connecting rod bearing. 

A ty-pass valve on the side of the adapter fitting is adjusted to permit 
excess oil to return directly to crankcase when pressure exceeds 25 lbs. 
Ordinarily, the factory adjustment of the by-pass valve should not be changed. 
If the adjusting screw must be removed for any reason, the original adjust¬ 
ment should be noted so that it may be properly reset. 

Since oils will form sludge, the pump and screen should be removed at 
least twice yearly and washed thoroughly in gasoline. After draining well, 
hold the piamp about half under surface of a pan of oil and work plunger by 
hand until oil flows freely from outlet. Clean oil base thoroughly with 
gasoline. 

The oil level on the electric start models should be kept near the top of 
the oil filler neck. Never allow the level to drop below the cross bar in 
the oil filler neck. The oil level on the manual start models should be 
kept at the bottom of the threads in the oil fill hole. Never allow the 
level to drop over one inch below the threads. Use a correct grade of oil. 
Check the Lxibricatlon page. 
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CARBURETOR SERVICE 


This engine is equipped with a Zenith carburetor. Model TR20. Little 
care or attention need be given the carburetor other than periodic 
cleaning. The jets are of a fixed size for best performance and 
economy of operation, but are removeable for cleaning or replacement. 

If foreign material gets through the gas filter bowl and screen and 
into the carburetor it may become lodged in the tiny holes of the jets. 
This would cause hard starting, loss of power and irregular operation. 



To clean the carbvTretor, remove the carburetor from the engine. Remova 
the throttle arm "J" from its shaft, after which the bowl cover may be 
removed to reach the compensating jet "L”. Be very careful not to bend 
or damage the float when removing or replacing the bowl cover. 

A hexagon head plug "H” at the lower side of the bowl must be removed 
to gain access to the main jet "K”. Use a screwdriver of the proper 
size to remove the jets so as not to burr or distort them. Never use a 
wire or a needle to clean the hole in a jet, for enlargement of the 
hole may result. Blow compressed air through the jet holes, and throu^ 
the fuel inlet valve "I”. Remove suiy sediment from the bowl that may 
have accumulated. Blow compressed air through the passages. 

Reassemble the carburetor, being sure that the small fibre gaskets is 
in place under the head of each jet. 

Assemble the carburetor to the manifold, using a new gasket. Connect 
the gas line to the carburetor, using care not to cross or strip the 
threads of the gas line fittings. Tighten the nut holding the manifold 
to the cylinder. 
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ACCFCSORY SFHVICE 


FUEL PUTilP 



QPFR/^TION *- By revolving shaft (G) the eccentric (H) will lift rocker arm (D) which 
is pivoted at (E) and which pulls the pull rod (F) together with diaphragm (A) 
held between metal discs (B) downward against spring pressure (C) thus creating a 
vacuum in pump chamber (M)• Fuel from the rear tank will enter at (J) into sediment 
bowl (K) and through strainer (L) and suction valve (N) into pump chamber (M). On 
thf^ return stroke, spring pressure (C) pushes diaphragm (A) upward forcing fuel 
from chamber (M) through pressure valve (O) and opening (P) into the carburetor. 

When th^ carburetor bowl is filled the float in the float chamber will shut off the 
inlet needle valvp, thus creating a pressure in pump chamber (M). This pressure 
will hold diaphragm (A) downward against the spring pressure (C) where it will re¬ 
main inoperative until the carburetor requires further fuel and the needle valve 
opens. Soring (S) is merely for the ourpose of keeping rocker arm (D) in constant 
contact with eccentric (H) to eliminate noise. 


SERVICF DIAGNOSIS.- L.^.CK OF FUEL AT THE CARBURETOR - CAUSE AND R.Ffv5FDY. 


(a) Fuel tank empty. - Refill. 

(B) Leaky tubing or connection. Replace the tubing and tighten all the connec¬ 
tions. 

(C) Bent or kinked tubing.- Replace the tubing. 

(D) Filter bo7/l loose - Tighten the thum.b nut, making certain that the cork 
gasket lies flat in its seat and is not broken. 

(E) Dirty screen.- Clean the screen'. Make certain that the cork gasket is 
properly seated when reassembling. 

(F) Loose valve plug. - Tighten the valve pl>ig securely, replacing the valve 
plug gasket if necesscary. 

(C) Dirty or warned valves. - Remove the valve plug nnd the valves. Wash the 
valves in kerosene. ^x<amine the valve secat to make certain there are no 
irregularities which orevent nroper seating of the valves. If the valves 
are warped or damaged, replace them. Place the valve in the valve chamber. 
R^ass»=mble the valve plug and spring, making certain that the spring is 
around th^ louver stem of the valve olug properly. Use a new gasket under 
the valve plug if necessary. 

FUEL Lt^’AKAGF TFmOUGH THE V^^NT HOLE IN THE BODY. 

(A) Worn or ounctured diaphr<agm. - Reolace the diaphragm. 

(B) Loose ciipohr’Pgm nut or defective pull rod gasket. - Tighten or replace. 

FLOODIIG OF TFF CARBURETOR. 

(A) Ck^rburetor needle valve not seating.-.Check carbLiretcir for proper adjust¬ 
ment . 
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CYLINDER HEAD BOLT 


VALVES 


MANIFOLD GASKET 
MANIFOLD SLEEVE 
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CYLINDER HEAD GASKET 
CYLINDER BASE BOLT 


VALVE SPRINGS 


VALVE SPRING WASHER 


VALVE SPRING LOCK 


CYLINDER BASE GASKET 
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YKARLY ENGINE SERVICING 


Once each year, if the olant is used under normal conditions, the accumulated hoars 
of ooeration will total. 2500 or iriore. After tnat much service, 2500 to n 3000 hours, 
the en^^ine should be ffiven a thorou/^n ^'oing-over, includia'^ inspection of pistons, 
oiston rings, valves, crankcase, etc. 

One of the most frequent service ooerations on any gasoline engine is valve grind¬ 
ing* This and the removal of carbon will add service and power to the engine. 

BE SURE TO DISCONNECT BATTERY FROM PLANT BEFORE DOING AInIY S.:.RVICE WORK ON ENGINE. 

Have the following parts on hand before attempting to grind valves. Refer to the 
sheet on valve and cylinder service page 18. 

1 cylinder head gasket 
1 cylinder base gasket 

1 valve inspection plate gasket 

2 manifold gaskets 
2 manifold sleeves. 

ENGI N E DISASSEMBLY - To correctly service the engine it is best to remove all ex¬ 
ternal parts at the cylinder and then proceed to disassembly the engine. See 
page 21. 

1. Remove the blower air housing and metal olate over the cylinder head. 

2. Remove the soark nlug shield and disconnect the ignition //ire. 

3. Disconnect the fuel line from the carburetor. 

U* Disconnect governor link from carburetor by removing nut holding the 
ball ,joint. 

5. Disconnect the breather line between gearcase and air intake casting. 

6. Loosen tne hexagon nut and remove the intake and exhaust manifold with 

the carburetor, choke and air cleaner assemblies. 

7. Loosen and remove tne bolts holding the cylinder head and remove the 

head. 

3. Loosen the four bolts holding the cylinder to. the base and remove the 
cylinder. This may be done by prying it away from the crankcase. 

When removing the cylinder, be very careful how the oiston is handled as it will 
tend tp fall to one side and may be damaged. Then examine the rings and piston. 

The rings should be removed from the piston and the grooves and oil holes cleaned. 
It is best to fit the piston with new rings as they are inexpensive, the job can 
be easily done at this time, and it may save another service job in the iimnediate 
future. If the old rings are in good shaoe, they may be replaced. When this is 
done wrap the piston in old cloth to prevent any dama^^e while the other oarts are 
serviced. 

The valve and valve stems and guides snould next be checked. Turn the cylinder up¬ 
side down and olace on a clean surface. Press down on the valve sorings and re- 
raove the retainers. Then after turning over the cylinder again, the valves and 
springs may be removed. Clean the valve stems and heads with a scraper and wire 
brush. 

The stems must be free of carbon and slide freely in the valve guides of the cyl¬ 
inder. If they stick, after being cleaned, the guides should be cleaned with an 
expansion reamer or with a valve guide cleaning tool before attempting to reseat 
the valves. The valves should have at least .004** to .005*' clearances between 
tne guides and stenis. If the steins are worn or bent, replace the valves. 


1 complete set of oiston rings 
The follov/ing is also suggested: 
1 complete set of valves, valve 
sorings, locks and washers. 
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Wioe the valve face, stem and seat clean ’^th a cloth. Place a light coiled spring 
on the valve and insert in the cylinder, Aooly a thin coat oi medium grinding com¬ 
pound to the face. With a li^rht oressure rotate it back and forth in the seat. It 
is best to have a valve grinder for this ourpose, 'While oscillating the valve in 
the seat rais*e» it every so often and then force it down gently. Then remove the valve. 
Clean the face and seat and inspect them both. There should be a bright silveiy band 
of uniform width all around both. The width of the band will be from 3/64 to 1/16 
inches. If the band is not as stated, repeat the grinding orocess. Replace the grind¬ 
ing comoound often and wash off vlth water. 

Clean the valve and seat and remove the grinding spring. Re-insert the valve and re¬ 
place the main spring and retainer. Check the spring and if it is weak or broken, re¬ 
place with a new one. 

Now inspect the c^’'linder head. Remove the spark plug. Clean the carbon of the plug 
and adjust the gap to ,025”- Clean all carbon out of the head by scraping if 
necessary. Replace the spark plug and thoroughly w-sh both head and plug. 

Have all of the gaskets ready for the cylinder assembly. Cover the piston, rings, 
and cylinder walls freely with clean engine oil. Then replace the cylinder and head. 

Be careful in handling the piston and rings. The ooenina’s of the rings are to be 
spaced so that no opening is above the other one. Reassemble the parts in the reverse 
order as indicated on the follov/ing page. 


TAPPETS - Remove the tappet inspection and breaker point cover behind the carburetor. 
When the valve is down and the port closed, the clearance on the intake valve should 
be .008" to .010" and on the exhaust valve ,010" to .012". This is checked by 
sliuping ^ feeler g^^uge between the cem follower and shaft below each valve stem. 

Pulling the cam lever out decreases the clearance while pushing it in increases the 
clearance. Replace the insnection cover gasket if necessary. After several hours 
of operation remove the cover and recheck the valve clearances. 

BREAKER POINTS - The breaker points mounted on the taopet inspection cover should be 
checked. They can be cleaned by filing. Any oil on the assembly should be removed 
and the gap set to .025*’• 

CARBURETOR - The gasket betv/een the intake manifold and carburetor should be replaced 
and the screws tightened. When replacing the gasket, insoect the carburetor. Re¬ 
move any sediment or dirt that has accumulated in the bowl. Tighten the nut holding 
the manifold to the cylinder. 

RUNNING - When a reconditioned plant is first started, little or no load should be 
connected during the first several hours of operation. This vd.ll allow the nev/ and 
reconditioned parts to wear in without excessive wear and will prolong their life. 


GOVER NOR - After the governor link is reconnected it may be necessary to readjust it. 
Check page 14 if any such adjustment is necessary. In the main this will be indicat¬ 
ed by the lights being too dijn or too bright and the equipment not operating satis¬ 
factorily. 

CONTROL PANEL - Plants having control panels should have all of the electrical contacts 
and connections in the panel checked. All of the connections are to be clean and tight. 
The contacts on the relays must be cleaned and filed if necessary to remove any oitting 
or rough spots. Be sure the battery is not connected when making this service. 

GENERATOR - All dirt, oil and grease is to be removed. The bearing is to be regreased 
as explained under "Six Months Servicing", Clean the commutator and collector rings. 
Check the brushes to see that they make good contact and ride easily in the holders, 
Renlace the brushes if necessary. 



MAJOR ENGINE OVERHAUL 


After long periods of operation (1 to 5 years or more) a major overhaxil of the 
engine and generator may become necessary* This should not be considered as 
essential unless operation of the plant has become inefficient, or unless serious 
noises develop within the engine an indication of loose main or connecting rod 
bearings, timing gears, piston pins, wrist pins, or other working parts of the 
engine. 

CRANKCASE INSPECTION ,- To complete a thorough inspection of the crankcase, the 
case should be drained of oil and the oil base removed. By placing a trouble 
lamp inside the crankcase, it is possible to inspect all the working parts, or 
hy feeling the fit of the connecting rods on their bearings, and the fit of other 
internal working parts, it will be possible to determine whether it is necessary 
to consider a major overhaul. 

An overhaul of this plant should not be attempted anyone who is not entirely 
familiar with the operation of modem internal combustion type engine. The dis¬ 
mantling of the engine and generator will follow a natural course, and a careful 
observance of these parts, as th^ are removed from the plant, will indicate which 
of them must be replaced, which can be reapired, and which must be adjusted. It 
is necessary to remove the oil base from the plant to accomplish a major overhaul. 

Worn or scored pistons, pins, and rings must be replaced. The cylinders can be 
honed or bored to oversize diameter, and larger pistons can be furnished by the 
factory. The cylinders can be returned to the factory and honed to size. All 
work should be done ty a competent shop, properly equipped. 

The connecting rod can be adjusted if necessary, by carefully filing or dressing 
the connecting rod cap, to reduce the clearance between the connecting rod bear¬ 
ing on the crankshaft. 

BEARINGS.- The main bearings and camshaft bearings of the engine are steel-backed 
and babbitt-lined. The front main bearing is pressed into the bearing plate. The 
rear main bearing and the camshaft bearings are pressed into the crankcase. These 
bearings are line reamed after installation. If replacement becomes necessary, it is 
advisable to send the crankcase and bearing plate to the manufacturer for servicing. 
If this is not convenient, the bearings may be installed by use of an arbor press. 
Never fit bearings so tightly that the engine cannot be turned over easily by hand. 
All clearances must be running fits. Bearings must be line reamed after installing. 
See the table of clearances. 

OIL SEALS.- The rear main bearing oil seal is a leather unit and sheet metal 
member pressed into the rear main bearing casting. This seal must be replaced 
whenever a major overhaul is made, or whenever oil leakage occurs from the rear 
bearing, evidenced by oil being thrown from the ventilating openings between the 
engine crankcase and generator frame. 

Care should be taken when installing this seal to be sure that the lip of the 
leather is not damaged by the keyway in the e^aft. Grease the shaft carefully be¬ 
fore slipping the seal over the shaft. Tap the seal into the bearing cap evenly 
and shellac the Surface after the seal is installed. 

The oil seal in the front gearcase cover is a cork synthetic member cemented into 
the casting. Replace the seal during each major overhaul or whenever leakage 
occurs and oil is thrown from the crankshaft flywheel blower. 

CAUTION 

When replacing the crankshaft stud, be sure to tighten it 
SO that It cannot come loose, or equal to 40 lbs. pressure 
when using a torque wrench. 
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TIMING GEARS - A textolite gear is Dressed on the crankshaft and held in place by 
a large washer and hexagon nut. It meshes with a cast iron gear which is also 
keyed but is on the camshaft. There should be a clearance of from .003" to .005" 
between the two gears. 

Ordinarily the crankshaft gear should not be replaced. If it becomes necessary as 
indicated by extreme noisiness of the gear assembly, remove the blower housing mag¬ 
neto flywheel and the gearcase. It will be necessary to drain the engine oil 
before removing the gearcase. The gear vrLU then be visible and the retaining nut 
and washer are to be removed. When replacing with a new gear be sure the timing 
marks on both camshaft and crankshaft are lined up to insure correct timing of the 
camshaft. 

GASKETS - Whenever any major work is done on the engine, be sure to install new 
gaskets wherever they have been disturbed. 


THE FOLLOWING IS A TABLE OF CLFARANCFS FOR BEARINGS AND OTHER PARTS OF THE ^GINE. 


Valve tappet clearance (Intake) at 72°F. 
Valve tappet clearance (exhaust) at 720F. 
Valve seat width (all) 

Vadve stem clearance in guide (all) 
Crankshaft main bearing (cleaurance) 
Crankshaft (end play) 

Connecting rod bearing (diameter) 
Connecting rod bearing (end play) 

Timing gear (backla^I 
Piston (cylinder clearance) 

Piston pin (in piston) at 72®F. 

Piston pin (in rod) 

Piston ring gap (in cylinder) 

Camshaft main bearings (diamter) 

Spark plug (points) 

Magneto breaker (points) 

Anti-Flicker breaker (points) 


MINIMUM MAXIMUM 

INCHES INCHES 


.008" 

.010" 

.010" 

.012" 

3/64" 

5/64" 

.002* 

.0035" 

.0015" 

.003" 

.006" 

.008" 

.0015" 

.0025" 

.004" 

.006" 

.003" 

.005" 

.007" 

.0075" 

Hand Push Fit 

.0002" 

.0003" 

.008" 

.015" 

.0015" 

.0025" 

.024" 

.026" 

.018" 

.022" 

.023" 

.025" 


Tighten cylinder head nuts to 18-20 ft. lbs. torque. 
Tighten connecting rod bolts to 18-20 ft. lbs. torque. 
Tighten flywheel nut to 35-40 ft. lbs. torque. 
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GENERAT(» 


The generator is a I.I 5 volt, 60 cycle, alternating current, self-excited type 
with four poles. The revolving armature has both alternating current and direct 
current windings on a single stack of laminations. A direct current corarautator 
and alternating current collector rings are mounted on the armature shaft.' Four 
heavy direct current field coils are mounted on four laminated pole pieces, which 
are in turn bolted to the inside of the generator frame. The brush rig assembly 
is held in place with screws to the outer end of the generator frame and carries 
both alternating current and direct current brushes. 

CARE OF GENEEIATOR - To obtain maximum efficiency keep the generator and all its 
parts clean. Remove all oil, dirt and grime. Keep the commutator and collector 
rings clean and free from dirt. Check the brushes periodically to see that they 
make good contact and ride easily in the holders. Keep all connections tight. 

CQT.T.FXrroR RINGS - The Collector rings are the two solid rings at the end of the 
anaature. The brushes riding on these rings collect the alternating current col¬ 
lected and orovide the connection to the wiring system. 

Clean the rings with a di^ cloth if they are oily. To remove ridges or flat spots 
which may be caused by brushes sticking in the holders and to smooth out the rings 
hold a strip of 00 sandpaper against the rings v/hile the plant is running. Then 
wipe them with a clean cloth. 

CdDXUTATOR - The commutator is made up of copper segments each of which is separ¬ 
ated and insulated from each other by strips of mica. This built up into a large 
ring mounted on the armature behind the collector rings. Brushes riding on 
the comantator convey the direct current generated. 

NEVER USE OIL OR GREASE ON THE COMMUTATOR. NEVER USE EMERY CLOTH OR PAPER TO DRESS 
THE COMMUTATOR. 

Clean the comautator of oil and grease by using a clean lint free cloth. If the 
commutator is gumoy, clean with a cloth dipped in kerosene. There is no danger of 
shock vdien doing this if the plant is properly grounded as previously explained. 

Under proper conditions, the commutator takes on a mahogany colored finish which is 
highly desirable for satisfactoiy operation. When the commutator has been burned 
or pitted by arcing brushes caused by dirt or sticking, a strip of 00 sandpaper 
may be used to dress it. See Page 23. 

When new, the mica insulation between the copper bars is cut down about 1/32” below 
the surface of the bars. In time, the surface of the bars will wear down to the 
level of the mica. As the mica is harder than the copper it will form ridges which 
cause the brushes to jump and prevent them from making good contact. The mica should 
be undercut idienever it is even with or higher than the bars. See Page 28. 

After long service, the commutator and collector rings may wear eccentric, or become 
badly burned, due to neglect. In such a case, the armature should be removed and the 
commutator and collector rings turned in the lathe. It will be necessary to undercut 
the commutator after turning. 
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ALTEPNATINC CURPENT GENEPATOP ASSEMBLY 


OOWEL PIN INNER COLLECTOR R iNG FIELD WIPE 


OUTER COLLECTOR PING 


BALL GEARING 






GENEPATOP FRAME 


nOM/FI PIN 










BRUSH RIG ASSEMBLY 


CORK GASKET 


BEARING PLATE 


7-WOODPUFF KEY 


GEN. BLOWER CASTING 


Mfc * */z* SET SCREW 


. END HOUSING 



LIFT BRUSHES BEFORE 
DISMANTLING OR A55- 
EMBLI NG GENE RATOR. 

CLEAN COMMUTATOR AND 
BRUSHES ONCE EACH MONTH 

ONCE EVERT 6* MONTHS RE> 
MOVE END HOUSING. BLOWER. 
eeARiNG PLATE.AND GASKET, 
AND LUBRICATE BALL BEARING 
WITH SPECIAL ^L LUBRICANT. 
BE SURE BLOWER HAS AMPLE 
CLEARANCE WHEN REASSEMBLJNG 


SANDPAPER 





CARE OF COMMUTATOR A N D BRUSHE S 



GRIND SIDES WIDTH 
OF MICA ^ 


WRONG WAY 



RIGHT WAY TO UNDERCUT 
MICA WITH HACK SAW 
BLADE GROUND AS SHOWN 


Use 00 Sandpaper 
Never Use Emery Cloth 
Or Emery Paper 


sandpaper brush 





RIGHT WAY 


C4ur/0N- m£/^ FITT//^0 0/?USHES 
055 54WPAPEP IY/D5P THAf^ 3PLOH 

E’ER. ACE mr DPUSHE5 tVOPH 
TO mCH OR LE55. 





TE ST LAMP 

FOR TEST I NO GROUNDS, 
OPENS, SHORTS, ETC. 


USE 3-4 CANDLE POWER 
BULBS - W/TH /E- COL T 
BATTERY USE LE- COL T 
BUlDS - W/TH e> YOl T 
BATTERY USE 6- YOLT 
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TESTING FIELDS FOR GROUNDS OR SHORT CIRCUITS - Disconnect battery and AC line 
v/ires from the plant. RAISE ALL BRUSHES FROM COMfOTATOR AND COLLECTOR RINGS, 
Disconnect DC field wire. Connect one end of test lamp wire to DC field vn.re. 

Place other end of test lamp wire to ground on a clean surface of the generator 
frame. If test lamp burns, the field circuit is grounded. If test lamp fails 
to burn, the field circuit is not grounded. NOTE: A ground in the field cir¬ 
cuit would be indicated by excessive flickering of the lights on the AC line, 
a dim light, or the generator failing to produce current. Shorted field coils 
will run much cooler than the rest, and may be located by feeling the tempera¬ 
ture of the coils. 

R E/^QVING GEiMEFcATOR FROM ENGINE - The generators of these plants are carried 
directly on a turned diameter of the rear crankcase adapter. If for any reason, 
mechanical or electrical, it becomes necessary to remove the generator from the 
engine, proceed in the following manner: 

First, disconnect battery cables, main lines and ignition wires from the control 
unit. Second, remove the cover from the rear of the generator and lift all of 
tne brushes in their guides. When pulled partly out, the brush spring v/ill slip 
rlovm the side of the brushes and hold them in place to orevent their being uam- 
aged when the generator frame is removed. If the olant is one equipped with a 
gasoline tank atop the generator, disconnect the fuel line from the fuel tank of 
the carburetor. Remove the four nuts at the rear of the generator bearing supp¬ 
ort casting, holding the generator frame to the engine crankcase, loosening and 
removing those at the bottom first. The generator frame can now be pried and 
pulled from the adapter casting. As the generator frame slips from the guide 
ring on the adaoter casting, suoport its weight carefully, ^vhile it is pulled 
all the way off the annature. Allovdng its weight to hang on the armature, may 
distort or bend the generator shaft. 

After the generator frame has been removed from the crankcase, the armature will 
be extended from the crankshaft, and care should be taken that the engine is not 

turned over rapidly, or that nothing is allowed to drop on the armature. The 

armature can be moved from the crankshaft by loosening the hexagon nut at the 
rear of the armature shaft so it extends just beyond the end of the armature. 

Pull on the armature av/ay from the engine and strike the nut a sharp blow with 

a heavy hammer, to loosen it from the taper holding it in the engine crankshaft. 

The armature can then be pulled away from the engine, and should be handled care¬ 
fully, and laid so it will not roll and damage the laminations, commutator or 
collector rings. 

ASSE2ABL1NG GENERATOR TO EI^OINE - Before the armature is reinstalled on the crank¬ 
shaft, grease the taper that carries the forward end of th*^ armature in the crank¬ 
shaft so it will not rust in operation. Before installing the frame on the crank¬ 
case, remove the bearing cap from the rear of the generator, clean the bearing 
surface in the frame and the bearing on the armature carefully. Line up the notch 
in the bearing with the pin in the end frame. The frame should be installed over 
the armature very carefully, and the four cap screws that retain it should be 
tightened gradually and alternately, never pulling one down tight before the 
others are nearly down. Repack the bearing with only regular ball bearing grease. 
See Service instructions. 

BRUSH RIG POSITION - It will not be necessary to loosen the bolts retaining the 
brush rig assembly to the rear of the generator frame during the disassembling 
of the generator. However, if this has been done accidentally, or for removal of 
the brush rig for servicing, when the brush rig is reinstalled, it should be turned 
to the position marked by the small indicating point on the frame of the generator, 
and the notch or mark on the brush rig. This is called the neutral position, and 
unless the brush rig is replaced properly in this position, excessive arcing of the 
brushes, heating of the generator fields and armature, and low voltage production 
\Yill result. 
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RADIO INTERFERENCE 


Your Electric Plant has been equipped with shielding and condensers at the 
factory, which under all ordinary conditions, vail allov/ the operation of 
ordinary broadcase band Radios without excessive noise or interference from 
the olant. In some cases where older tyoes of receivers, or receivers oper¬ 
ating at lower wave lengths, that is higher frequencies, are used, it is 
quite impossible to shield the plant, to guard against this interference en¬ 
tirely. Many details can be looked into to help eliminate this interference, 
and if ordinary care is used in the installation, and in the analysis of 
these troubles, in about 99^ of the cases, simple remedies will do away with 
this trouble. 

In checking the source of radio noise, make all tests vath only lights and 
radio turned on. Some apoliances, such as a vacuum cleaner, fan, etc., often 
cause noises, and not the plant itself. If noise is present only when a cer¬ 
tain appliance is turned on, don’t blame the plant, but write us, advising 
which appliance causes noise. 

The amount of noise or interference is impossible to predict, for it depends 
on a large number of factors, the most important of which is the radio itself 
- on the same plant, one radio will operate perfectly, and another vdll be 
very noisy. 

If interference or noise is present at certain positions of the dial, first 
test your radio at a location where it can be connected to city or high line 
service, then observe the performance at the same dial positions. If the 
conditions of interference remain the same, it is very likely that the noise 
is coming from your radio. In other words, do not expect your radio to per¬ 
form better when connected to the plant than it would were it connected to 
hi)^ line service. 

If radio interference is found to come from the plant, the following sugg¬ 
estions may aid you in reducing the noise. 

It must be remembered that every installation presents a different problem. 
There are no two installations alike, which makes it almost impossible to 
give siinole instructions for eliminating such radio noises as may arise. It 
is purely a case of experimenting with each case of noise until it is elim¬ 
inated. 

Be sure the plant is properly grounded. The vdiite main line wire leading 
from the generator is connected to the frame of the plant. This wire should 
be at some point very close to the olant, connected to a substantial post or 
pipe 'which connects directly to the ground. The distance between the plant 
and ground pipe should be as short as possible. In order to secure good re¬ 
sults it is necessary to drive the pipe at least four feet into the ground 
directly beside the plant and make substantial connections to the pipe frcMn 
the white ground wire. V/herever it is possible or convenient to run a wire 
from the main line which is connected to this white generator wire, this 
should be done. In other words, at several additional points in the circvdt, 
the grounded main line vare should be again grounded to a substantial ground 
post. 


All radios are equipped with a lead which should be connected to a ground 
post. In all cases, use a ground separate from the main line circuit gzxtund, 
wtien this wire is connected. 
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RADIO INTERFERENCE (CONT'D) 

Sometimes reversing the plug on the radio, where it is, plugged into the line 
socket, helps a great deal. The radio itself should be located not less than 
fifty feet from the plant. The farther apart plant and radio are, the less 
interference there is aot to be. The radio aerial shoiild be located as far 
as Dossible from the line v/ires, and should run at right angles, not parallel 
to, the line wires. The radio aerial lead-in v/ire should preferably be of 
the shielded type. However, before spending money for this purpose, discon¬ 
nect aerial entirely from radio and remove it at least five feet avray from 
radio. If noise is reduced with aerial disconnected, then a shielded lead- 
in wire will probably help. 

The spark plug on your plant is covered with a suitable metal shield which is 
screwed securely to the spark plug base and grins the amor-covered ignition 
high tension cable securely. This spark plug cover is the most effective 
means for eliminating spark interference, and should always be in place when 
the plant is used to supply power for radios. 

Radio interference can also be carried to the radio over the AC main line 
wires or over the start-stop station wires. To check for noise coming fran 
this source, proceed as follov/s: 

With the plant running and radio connected, note the amount of noise. Then 
disconnect the three wires running to the start-stop switch at the olant, 
removing the ends several feet away from the plant. If the noise continues, 
it is not carried over the start-stop wire. If the noise is reduced, it is 
carried by these v/ires, and can be easily corrected. Secure a 1/l or l/P 
MFD condenser (which can be obtained at any radio repair shop - or use an 
automobile ignition condenser) and connect one lead to 01 terminal of control 
panel, other lead to 02. terminal. Use shoi*t leads not over k inches long and 
fasten condenser securely so that it cannot move about and cause possible 
short circuits. If the noise is decreased, another condenser of same size 
connected between 01 and #2 terminals of the start-ston station itself, near¬ 
est the radio, will probably reduce it still farther. 

To check for noise coming over the AC main line wires, first check the amount 
of interference with the aerial connected to the radio. Then note the amount 
of noise with the aerial disconnected from the radio. If the same amount of 
noise is present v.dth the aerial disconnected, then it is reasonably sure that 
the interference is being carried over the main line v/ires. This can be corr¬ 
ected by connecting a 1 MFD condenser across the main line v/ires at the plant. 
On plants equipped with a filter condenser, excessive radio interference would 
Indicate an open condenser and should be replaced. 
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SERVICE DIAGNOSIS 


GENERAL 

BEFORE CHECKING FURTHER FOR TROUBLES BE SURE THAT ALL WIRINCj IS PHOPERLr INSTALLED, 
AND THAT PLANT HAS BEEN SERVICED V/ITK PROPER GRADE OF FUEL AND OIL. 

1. ENGINE FAILS TO START OR IS HARD TO START: 

(a) Heavy Load on Plant from Motors, Appliances, etc. 

(b) Too Heavy Oil. Thickened due to drop in Temoerature. 

(c) Fuel Tank Erapty - Low Grade of Fuel used. 

(d) Air Lock in Fuel Line. 

(e) Improper Fuel Mixture - Air Cleaner Clogged. 

(f) Defective Ignition. 

(g) Spark Plug Fouled - Too large or small gap - Porcelain Cracked. 

2. ENGINE STARTS, BUT DOES NOT CONTINUE RUNNING: 

(a) Overheated - Poor Ventilation. 

(b) Piston Sticking ~ Excessive Carbon deposit. 

(c) Air Lock in Fuel System. Air Vent Clogged. 

(d) Dirt, Water or Ice in Fuel System. 

(e) Heavy Load on Plant from Motors, Appliances, etc. 

(f) Defective or Shorted Stop Button. » 

(g) Short Circuit on Line. Defective Motors or Appliances. 

(h) Faulty Ignition - Breaker Arm Sticking. 

3. PLANT STARTS, BUT DOES NOT PRODUCE CURRENT: 

(a) Open Line Wire or Switch. 

(b) Defective Panel Wiring, or hook up. 

(c) Blown Fuses. 

(d) Brushes Stuck in Holders and not touching Commutator. 

(e) Brushes worn too low and not seating properly. (See Generator Section). 

k. PLANT RUNS TOO HOT: 

(a) Spark Advanced or Retarded. 

(b) Exhaust Back-up - Improper discharge. 

(c) Improper Ventilation (See Installation section). 

(d) Air Cleaner "Too Dirty". 

(e) Low Oil Level or Improper Grade for Climatic Conditions. 

(f) Carburetor Mixture too Rich 


5. PLANT USES EXCESSIVE AMOUNT OF OIL: 

(a) Oil not changed often enough - Dirty Oil (See Lubrication Section). 

(b) Too Rich a mixture, causing excessive Cylinder Wear - Check Oil Level. 

(c) Piston Rings Stuck, due to improper Lubrication, overheating or defective 
plugs. 

(d) Engine Overheated, due to poor ventilation. 

ENGINE SERVICE DIAGNOSIS 
LACK OF POWER 

Air Cleaner Restricted 
5* Low Octane Fuel 

6 . Overheating 

7. Improper Grade Viscosity of Oil 
OVERHEATING 

1. Insufficient amount of Air Circulation 5* Ignition System Defective - 

2. Improper Grade & Viscosity of Oil. See "Magneto" Section 

3 . Fuel Mixture too Lean or Rich 6. Valve Timing Too Early 

4 . Air Cleaner Restricted 


1. Low or Poor Compression 

2. Ignition System Defective 

3. Carburetor not Functioning 
Properly 
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SERVICE DIAGNOSIS 


ENGINE 


POOR COMPRESSION 


1 Incorrect Valve Clearance 

2 Valve Sterns or Lifters Sticking 

3 Valve Stems or Guides Worn 

4 Valve Springs Weak or Broken 

5 Valve Timing Incorrect 


6 Cylinder Head Gasket Leaking 

7 Piston Rings Broken, Worn or Stuck 

8 Pistons or Rings Improoerly Fitted 

9 Piston Ring Grooves Worn 

10 Cylinder Scored or V/orn Excessively 


EXCESSIVE CYLINDER AND PISTON WEAR 


1 Improper Grade & Viscosity of Oil 

2 Lack of Oil 

3 Dirty Oil 

U Overheating 

5 Piston Improperly Installed and 
Fitted 


6 Piston Rings not Properly Fitted to 
Piston Groove and Cylinder Wall 

7 Piston Rings Stuck in Piston Grooves 
or Broken 

8 Air Cleaner Not Clean, Allowing Dirt 
to Enter Combustion Chamber 

9 Carburetor Fuel Mixture too Rich 


CRANKSHAFT BEARING FAILURE 


1 Crankshaft Bearing Journal Out of 
Ro^d 

2 Crankshaft Bearing Journal Rou^ 

3 Crankshaft Oil Passage Restricted 
U Bearings Sprung 

5 Bearings Loose 


6 Bearings Improperly Fitted 

7 Bearings Loose in Crankcase 

8 Crankshaft or Bearings Out of 
Alignment 

9 Lack of Oil 

10 Low Oil Pressure 

11 Improper Grade & Viscosity of Oil 


CONNECTING ROD BEARING FAILURE 


1 Crankshaft Surface Rou^ 

2 Restricted Oil Passage 

3 Bearings Sprung 

4 Bearings Loose 

5 Improperly Fitted 

BURNED VALVFS 


6 Loose in Connecting Rod 

7 Bent Connecting Rod 

8 Lack of Oil 

9 Low Oil Pressure 

10 Iraoroper Grade & Viscosity of Oil 

AND SEATS 


1 Improper valve clearance 

2 Weak Valve Springs 

3 Improper Valve Timing 

4 Late Ignition Timing 

5 Excessive Carbon Deposits Around 
Seat and Valve Head 

6 Valves Sticking in Guides 


7 Improper Type Valves - Use, 
Genuine Parts 

8 Valve Head Too Thin Causing Hot 
Sections 

9 Fuel Mixture Flov/ Restricted 

10 Valve Seats too Narrow 

11 Overheating 


VALVE STICKING 


1 Incorrect Valve Clearance 

2 Insufficient Clearance Between 
Valve Stem and Guide 

3 Valve Springs Weak or Broken 


4 Valve Stems Scored or Dirty 

5 Valve Lifters Sticking 

6 Use of Fuel with High Gum Content 


EXCESSIVE OIL CONSUMPTION 


1 Piston Rings Broken, Worn or Stuck 

2 Piston Rings Improperly Fitted 

3 Piston Ring Slots Clogged with Carbon 

4 Cylinder Bore Out of Round or Ex¬ 
cessive Taper 

5 Cylinder Bore Scored or Badly Worn 


6 Crankshaft & Connecting Rod Bear¬ 
ing Worn or Excessive End Play 

7 Overheating 

8 Improper Grade & Viscosity of Oil 

9 Excessive Oil Pressure 

10 Oil Level too High 

11 Oil Leaks at Gaskets and Seals 


SERVICE DIAGNOSIS 
ENGINE 


IGNITION 

1 Loose connections 

2 Pitted breaker points 

3 Defective condenser 

LOW OIL 


1 Improper Grade & Viscosity of Oil 

2 Oil Pressvire Relief Valve Stuck 

3 Oil Pump Screen Clogged 


SYSTEM 

4 stop wire grounded 

5 Ignition coil defective ^ 

6 Incorrect setting of breaker points 

PRE.SSURE 


4 Excessive Crankshaft & Connecting 
Rod Bearing Clearance 

5 Oil Pump Worn Excessively 


POPPING, SPITTING & SPARK KNOCK 

Pinging or Spark Knock - Caused by Ignition Being Advanced too Far. 
Popping or Spitting - Advance or Late Ignition. 


1 Defective Ignition System. 

2 Carburetor Not Properly Adjusted. 

3 Valve Clearance Adjusted too Close. 

4 Vieak Valve Springs 

5 Hot Spot in Cylinder Head, Usually 
Caused by Clogged Water Passages 

6 Exhaust Valve Head too Thin Causing 
Hot Sections 


7 Excessive Carbon Deposits in 
Combustion Chamber 

8 Valves Not Seating Properly 

9 Vcilve Timing Early 

10 Piston & Rings in Poor Condition 

11 Inferior Grade of Fuel 


GENERATOR SERVICE DIAGNOSIS 


GENERATOR HEATING 

May be due to one of the following causes: 

1. Overload on the line 

2. A short circuit of a coil or number 
of coils in the winding. 

3. Grounds in the armature windings or 
Commutator 

4. Poor Commutation 

5. Overheating of the entire unit, may 
be caused by: 

(a) Unequal air gap 

(b) A shorted out or grounded field winding 

(c) A reversed field coil winding 


NOTE: Any of these troubles cause a large circulating current in the exciter 
armature windings to the commutator, to the brushes and biaxsh connections, 
which will cause artificial overloading of the armature. The air gap should 
not vary over a few percent either way from the average value. All field coils 
of the shunt type should have within 1056 of the same resistance, and a hi^er 
value than this indicates shorted turns in the winding. 


FIELD COIL HEATING 

1. Too high an operating speed of the plant, with a resultant high output voltage. 

2. A partial short-circuit of one coil. 
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SERVICE DIAGNOSIS 


POOR COMMUTATION 


GENERATOR 


1. The brushes not set correctly in respect to the neutral position. 

2. Brushes may not be fitted to the surface of the conBButator. 

3. Brushes binding in the holders, 

4. Brushes may not be equally spaced around the commutator, 

5. The brushes may have reached their limit of v/ear, with the result that there will be an 

insufficient amount of brush spring tension, 

6. Brush pressure insufficient. 

7. Some brushes may have excessive pressure, and be taking more than their share of the 
current, 

8. The carbon brushes may be of an unsuitable grade. Metal graohite bru'shes are generally not 
used on voltages higher than 30 to 40 volts. Great care must be taken to be sure that the 
proper grade is operating on the machine when replacements are made. 

9. Commutator bars may be loose or projecting above the others, 

10. High Mica, This prevents a proper contacting surface between the brush and the commutalor. 

11. A variation in the air gap of the machine or strength of the field poles, will also cause 
severe sparking at the commutator. 


FAILURE OF GENERATOR BUILD-UP 


1. The speed of the set may be below normal. 

2, A reversed field vrinding. 

3« A reversed shunt field. 

4. The brushes incorrectly located, and not on neutral position. 

5. An external short circuit on the line would prevent its building up. 

6. An open circuit in the shunt field. 

NOISE IN BRUSHES 

1. Noise in brushes is due to a rough commutator, caused by high and low bars. This diffi¬ 
culty may only be corrected by turning the commutator in a lathe, 

COMMUTATOR - Mica is used for insulation between the commutator bars. After the-armature is 
turned, the mica is cut av/ay about 1/3^" below the surface of the bars. The surface of the bars 
will wear down to the level of the mica eventually. The mica is harder than the copper, and it 
forms ridges which cause the brushes to jump and make poor contact. High mica should be under¬ 
cut carefully, and the commutator re-turned and cleaned. 

The commutator should maintain a polished surface. Blackening of all the bars indicates incorr¬ 
ect brush positions. Blackening of groups of bars at regular intervals indicates a rough, eccen¬ 
tric commutator. 

A severely burned bar or number of bars, indicates an open circuit in the armature, which v/ill 
also be noted by excessive flashing when the machine is operating with load. This type of diff¬ 
iculty can only be corrected by competent armature repair service men. 

Ordinarily the commutator will require only an occasional wiping with a non-linting material, 
but if blackening appears and grows v;orse, the cause must be determined and removed. 

Use no lubricant on the commutator. The use of any lubricant 7n.ll only cause sparking and in¬ 
crease the cormnutation difficulties. 

BRUSHES - See that the brushes move freely in the holders and at the same time make firm even 
contact with the commutator. The brushes should all have the same spring tension to prevent 
one from carrying more than its share of the load. An extra set of brushes should always be 
kept on hand. 

See that both the interior and the exterior of the machine are kept free from metal dust, dirt 
of any description or water. 
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INSTRUCTIONS FOR ORDERING REPAIR PARTS 


FOR SERVICE OR PARTS, SEE THE DEALER FROM WHOM YOU PURCHASED THIS 
EQUIPMENT,. OR REFER TO THE COMPANY REFERRED TO ON THE NAMEPLATE. 


Following these instructions will help to fill your order promptly and correctly. 


Be sure to state on your order the Model Number and Serial Number, of the plant 
for which the parts are required. Obtain these numbers directly from the nameplates 
on the plant. 

Order parts by part numbers and complete descriptions as listed herein. State the 
quantity of each part desired. Do not order parts as “sets” unless they are listed as 
“sets” in the parts list. If unable to identify the part required, return the old part 
to the address shown on the nameplate. Be sure to print your name and address 
plainly on the package. Regardless of any previous correspondence, write a letter to 
the same address describing the part and stating the reason for returning it. 


Please do not order parts in a letter in which some other subject is treated. State 
definite shipping instructions when ordering parts. 


All shipments are complete unless the packing list indicates items are back ordered. 
Shipments are properly packed and in good order when delivered to the transporta¬ 
tion company. Any claim for loss or damage in transit should be filed promptly 
against the transportation company making the delivery. 


Prices quoted herein are F.O.B. factory. 



FIG. 1 CRANKCASE, OIL BASE 
AMD (^FAR COVER GROUP 








FIG. 2 CYLINDER AND VALVE GROUP 












FIG. 4 CRANKSHAFT AND FLYWHEEL GROUP 









FIG. 6 OIL PUMP AND ACCESSORIES GROUP 








FIG. 8 AIR CLEANER GROUP 



FIG.9 MUFFLER AND MANIFOLD GROUP 



FIG. 10 IGNITION GROUP 








FIG. 12 ANTI-FLICKER BREAKER GROUP 




FIG. 13 FUEL SYSTEM GROUP 











FIG. 15 CARBURETOR PARTS GROUP 
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FIG. 16 GENERATOR GROUP 
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FIG. 17 CONTROL PANEL EOUIPMENT GROUP 








FIG. 18 START RELAY GROUP 



FIG.I9 CHARGE RELAY GROUP 



FIG. 20 TOOL GROUP 







KEF. PART 
NO. NO. 


PARTS LIST 
DESCRIPTION 


QUAN. 

USED 


1 150A48 

2 150A49 

3 400X5 

4 559 

5 570 

6 577 

7 726 

S 737 

9 lOlOA 

10 1013 

11 1016 a 

12 1017 

13 1018 

14 1019 

15 1020 

16 1036 

17 1037 

18 1820A 


19 8127 

20 8920 
21 * 

22 * 

* 


* 


* 


♦ 


* 


* 


♦ 


CRANKCASE OIL BASE* AND GEAR COVER GROUP 
(See Figure 1) 


Shaft, Governor .. 1 

Paddle, Governor Shaft. 1 

Elbow, Inverted Male - Gear Cover .. 1 

Bearing, Governor Shaft Ball - 5/l6" .. 1 

Seal, Crankcase Rear Oil... 1 

Gasket, Oil Base . 1 

Cushion, Rubber Mounting — Upper . 4 

Stud, Valve Inspection Plate.... 2 

Craniccase Assembly - Includes Bearing Plate 

and Bearings . i 

Plate, Oil Baffle .. 1 

Cap, Oil Filler — Electric Start Model ...... 1 

Gasket, Oil Filler Cap - Electric Start Model 1 
Drain, Oil Filler and - EJectric Start Model 1 
Gasket, Oil Filler and Drain - Electric 

Start Model .. 1 

Base, Oil . 1 

Gasket, Gear Cover . 1 

Pin, Generator and Gear Cover Dowel .. 3 

Cover, Gear, Assembly - Includes Cover, Gov.. 
Shaft, Gov. Paddle, Screws, Bearing, Washer 

and Cotter Pin . 1 

Seal, Gear Cover Oil . 1 

Cushion, Rubber Mounting - Lower . 4 

Plug, Oil Drain Pipe - 3/8" .. 1 

Plug, Crankcase Pipe - l/2" - Oil Fill on 

the Manual Start Model . 1 

Nut, Hex. - 5/16"-18 - Oil Filler Cap. 1 

Screw, Hex. Hd. Cap - 3/8"-ri6 x 1" - Oil 

Base to Crankcase. 4 

Screw, Hex. Hd. Cap - 5/l6"-18 x 1-1/2" - Oil 

Filler Cap . 1 

Screw, Hex. Hd. Cap - 5/l6"-18 x 7/8" - (2) 

Oil Filler and Drain to Oil Base - (5) 

Gear Cover to Crankcase . 7 

Screw, Flat Head - #8-1/2" - Mount Oil 

Baffle Plate . 2 

Washer, Lock - 3/8"-l/8" x 3/32" - Oil Base 

to Crankcase . 4 

Washer, Plain - 21/64" x *l/i6" x 9/I6" - 


Copper - Oil.Filler and Drain to Oil Base 2 


Washer, Plain - 21/64" x I/I6" x 9/I6" - 
(5) Gear Cover to Crankcase - (1) 

Governor Shaft . 6 

Pin, Cotter — I/I6" x 1/2" — Governor Shaft 1 


PRICE 

EACH 


.60 

.15 

.21 

.05 

1.00 

.25 

.15 

.10 

25.00 

.30 

.60 

.10 

2.50 

.10 

4.50 
.30 
.05 


3.50 

.20 

.20 

.10 

.10 

.01 

.03 


.03 


.02 

.01 

.01 

.02 


.01 

.01 


♦ A standard American hardware item 






























PARTS LIST 


REF. PART QUAN. PRICE 

NO. NO. DESCRIPTION USED EACH 

CYLINDER AND VALVE GROUP 
(See Figure 2) 


1 503-2 Grommet, Cylinder Air Housing Rubber . 1 .05 

2 528 Spring, Valve Follower Spacer . 1 .15 

3 540 Screw, Cylinder Head Cap .. 6 .10 

4 541 Spacer, Cylinder Head Cap Screw. 6 .05 

5 542 Valve, Intake. 1 .80 

6 543B Valve, Exhaust - Stellite . 1 2.25 

7 544B Seat, Exhaust Valve - Stellite . 1 2.25 

8 545C Spring, Valve . 2 .15 

9 547 Lock, Valve Spring.. 2 .05 

10 576 Gasket, Cylinder Block... 1 .20 

11 603 Gasket, Cylinder Head .... 1 .65 

12 758 Bearing, Cam Follower Lifter.... 2 .45 

13 761 Screw, Cara Follower Lifter and Base to Bearing 2 .05 

14 770B Block, Cylinder - Includes 544B . 1 11.25 

15 1C?02H Head, Cylinder. 1 3.75 

16 IO51C Housing, Cylinder Air - Manual Start B/Iodel ... 1 2.50 

17 2019 Shaft, Cam Follower. 1 ,45 

18 3008 Lifter and Base, Cam Follower. 2 .65 

19 3013 Washer, Valve Spring Retainer. 2 .05 

* Screw, Hex. Hd. Cap - 3/8"-l6 x !”• - Cylinder 

Block to Crankcase . 4 .03 

* Screw, Rd. Hd. Mach. - lA"-20 x 3/8" - 

Cylinder Air Housing to Cylinder . 4 .01 

* Washer, Lock - 3/8"-l/8" x I/8" - Cylinder 

Block to Crankcase . 4 .01 

» Washer, Lock - l/4"-3/32" x I/I6" - Cylinder 

Air Housing to Cylinder. 4 .01 


PISTON AND CONNECTING ROD GROUP 
(See Figure 3) 


1 540 Screw, Connecting Rod Cap . 2 .10 

2 604?B Piston - With Pin Fitted. . 1 4.25 

3 608 Pin, Piston .. 1 .53 

4 609 Ring, Piston Pin Lock. 2 .05 

5 610 Rod, Connecting - Complete - Includes 540 .... 1 3.75 

6 79455 Rings, Set of - Includes 3 Compression and 1 

Oil Ring . 1 1.40 

» Washer, Lock - 5/l6"-l/8" x I/I6" - Connecting 

Rod . 2 .01 


CRANKSHAFT AND FLYWHEEL GROUP 
(See Figure 4) 


1 104B5S -»* Crankshaft . 1 11.50 

2 1004 Nut, Crankshaft Gear .. 1 .50 

3 lOllA Plate, Front Bearing - Includes Bearing . 1 2.50 

4 1049 Sheave, Rope . 1 1.00 

*» Order 1830B For Units with Only a Front 
Bearing Oil Line. 


* A standard American hardware item. 
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PARTS LIST 


REF. PART QUAN. PRICE 

NO. NO. PESO RIP TIO N USED EACH 


CRANKSHAFT AND FLYWHEEL GROUP 
(See Figure 4) 


5 1301 Stud, Fl:r/;heel - 3/8" x 4-1/2" - 1" of SAE - 

3/4" of USS.. 1 .25 

6 1325A Housing, Flywheel Blower . 1 5.50 

7 1833 Flywheel - Includes Hub and Magneto Magnet ... 1 12.00 

3 1335 Bearing, Crankshaft - Main - Front and Rear .. 2 .75 

9 2001 Gear, Crankshaft . 1 3.25 

* Key» Woodruff - #0 - (1) Crankshaft Gear - (1) 

Flywheel . 2 .05 

* Nut, Hex. - 3/3"-24 - Flywheel Stud. 1 .02 

* Screw, Hex. Hd. Car - 5/l6"-13 x 7/3" - Front 

Bearing Plate to Crankcase . 3 .02 

* Screw, Hex. Hd. Cap - 5/l6"-13 x 5/8" - 

Blo.ver Housing to Gear Cover. 3 .01 

» Screw, Slotted Set - 5/l6"-18 x 3/3" - Crank¬ 
shaft Gear Nut . 1 .02 

* Washer, Lock - 3/3"-l/3" x l/3" - Fljwheel 

Stud . 1 .01 

* Washer, Lock - 5/l6"-l/8" x l/l6" - (3) Front 

Bearing Plate to Crankcase - (3) Blov/sr 

Housing to Gear Cover .. 6 ,01 

* VJasher, Plain - 13/32 "-1/32" x 7/8" - Fljwheel 

Stud . 1 .01 


CAMSHAFT GROUP 
(See Figure 5) 


1 523 Bearing, Camshaft Rear .. 1 

2 527 Spacer, Camshaft G“ar . 1 

3 529 Plug, Hubbard . 1 

4 549 Wire, Governor 7/eight Retainer. 1 

5 1008 Bearing, Camshaft Front .. 1 

6 1336a Gear, Camshaft - Includes Gear, Weights, and 

Retaining ?/irp . 1 

7 2084 Weight, Governor . 4 

8 3007 Camshaft . p 

* Key, Woodruff - #9 - Camshaft Gear. 1 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 


120A41 

511 

554 

555 

556 

557 
559 
562 
1834A 

1872 

1873 

1874 


OIL PUMP AND ACCESSORIES GROUP 
(See Figure 6) 

By - Pass, Oil Pvunp, Assembly . 

Follower, Eccentric . 

Body, Oil Pump . 

Plunger, Oil Pump . 

Spring, Oil Pump Plunger . 

Rod, Push . 

Ball, Oil Pump Check - 5/I6" .. 

Screen, Oil Pump... 

Oil Pump Assembly - Includes 554 and 1872 ... 

Adapter, Dual Oil Line . 

Line, Front Bearing Oil .... 

Line, Rear Bearing Oil . 

* A standard American hardware item. 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


.65 

.20 

.05 

.20 

.70 

5.50 

.40 

6.00 

.05 


1.00 

.90 

1.50 

.60 

.10 

.25 

.05 

.30 

4.00 

1.50 

.45 

.45 

































PARTS LIST 


REF. PART QUAN. 

NO. NO. DESCRIPTION USED 


OIL PUMP AND ACCESSORIES GROUP 
(See Fig\rre 6) 


13 2019 Shaft, Eccentric follower .. 1 

14 12273c Body and Deflector Cup, Oil Pump By - Pass .. 1 

15 12275 Valve, Oil Pump By - Pass Plunger. 1 

16 12276 Screw and Nut, Oil Pump By - Pass Adjusting . 1 

17 19160 Spring, Oil Pump By - Pass . 1 

» Screw, H6x. Hd. Cap - 5/l6''-18 x 7/8" - Oil 

Pump to Crankcase . 2 

» Washer, Lock - 5/l6"-l/8'’ x I/I6" - Oil Pump 

to Crankcase . 2 


GOVERNOR GROUP 

(See Figure 7) 


1 565 Arm, Governor. 1 

2 565A Arm, Governor, Assembly - Complete - Includes 

565, 567, 568, 569, 738, Cotter Pins, 

Screws, and Nuts .. 1 

3 567 Spring, Governor Arm . 1 

4 568 Ball Joint, Governor Arm .. 1 

5 569 Rod, Governor Arm to Carburetor Control .... 1 

6 738 Screw, Governor Spring Adjusting Thvunb . 1 

7 IO4IA Cup and Stud, Governor, Assembly. 1 

8 1046 Stud, Governor Spring Stop .. 1 

* Nut, Hex. - l/4"-20 - Governor Arm ......... 1 

» Nut, Hex. - #10/32 - (1) Ball Joint - (1) 

Gov. To Carburetor Rod .... 2 

* Screw, Hex. Hd. Cap - l/4"-20 x 1" - Gov. 

Arm . 1 

» Washer, Int. Tooth Lock - #1214 - Governor 

Arm . 1 

* Washer, Int. Tooth Lock - #1210 - Ball Joint 1 

^ Washer, Plain - 17/64"-l/32" x 9/I6" - Ad¬ 
justing Screw .‘.. 1 

* Pin, Cotter - I/16" x 3/8" - (1) Adjusting 

Screw - (2) Gov. to Carburetor Rod . 3 


AIR CLEANER GROUP 
(See Figure 8) 


1 

200x5 

Connector, Inverted Male - Adapter . 

1 

2 

1311 

Sleeve, Air Cleaner Adapter... 

1 

3 

1313A 

Tube, Air Cleaner to Gear Cover Breather .. 

1 

4 

1332 

Cleaner, Air .... 

1 

5 

1333 

Adapter, Air Cleaner.....^ 

1 

6 

1334 

Gasket, Air Cleaner Adapter . 

1 

7 

1843 

Support, Air Cleaner...... 

* A standard A:.i>-:rican li;ix-d-.vax’3 item. 

1 


PRICE 

EACH 


.45 

.80 

.15 

.10 

.10 


.02 


.01 


.95 


1.70 
.20 
, 20 
.30 
.15 
.65 
.15 
.01 


.01 


.02 

.01 

.01 

.01 


.01 


.14 

.05 

.50 

3.00 

1.25 

.15 

.30 
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PARTS LIST 


REF. PART QUAN. PRICE 

NO. NO. DESCRIPTION USED EACH 


AIR CLEANER GROUP 
(See Figure 8) 


* Screw, Rd. Hd. Mach. - l/4’'-20 x 1-1/2" - 

Air Cleaner to Adapter. 3 .03 

♦ Screw, Rd. Hd. Mach. #10/32 x'l/2" - Support 

to Blower Housing. 2 .01 

* Washer, Lock - l/4"-3/32" x l/l6" - Air 

Cleaner to Adapter. 3 .01 

♦ Washer, Lock#10 - l/l6" x 3/64" - Support 

to Blower Housing . 2 .01 


MUFFLER AND MANIFOLD GROUP 

(See Figure 9) 


1 531 Manifold, Intake and Exhaust . 1 1.75 

2 573 Bolt, Manifold to Cylinder Block Square Hd. - 

5/16"-13 X 4-1/2" . 1 .15 

3 581 Gasket, Intake and Exhaust Manifold .. 2 .05 

4 584 Sleeve, Intake and Exhaust Manifold . 2 .10 

5 612 Nut, Intake and Exhaust Manifold Hex. ....... 1 .30 

6 613 Clip, Intake and Exhaust Manifold . 1 .15 

7 1346 Muffler, Exhaust . 1 2.75 

8 2382 Tubing, Flexible Exhaust - Includes Coupling 

and Nipples . 1 2.50 

Coupling, Pipe - 1" - Exhaust Tubing .. 1 .25 

♦ Screw, Rd. Hd. Mach. - l/4"-20 x l/2" - Clip 

to Manifold . 1 .01 

♦ Washer, Lock - 5/l6"-l/8" x I/I6" - Manifold 

Bolt. 1 .01 

♦ rtasher, Lock - l/4"-3/32" x I/I6" - Clip to 

Manifold . 1 .01 


IGNITION GROUP 
(See Figure lO) 


1 508-2 Groiomet, High Tension Cable Clip Rubber. 1 .05 

2 670 Plug, Spark - Champion #6 m. 1 .65 

3 102SA Point, Breaker Contact - Includes Nut . 1 .35 

4 1073 Clio, High Tension Cable . 1 .20 

5 1314 Clio, High Tension Cable Ground . 1 .10 

6 3408A Shoe, fte,gneto Pole . 1 1.00 

7 3410 Coil, Magneto . 1 2.40 

8 8412A Cable, High Tension Shielded - 22-1/2" . 1 .45 

9 8435 Backplate, Magneto, Only . 1 1.50 

10 8435A Backplate, Magneto, Complete - Includes Coil, 

Shoe, Backplate, and etc. . .. 1 7.50 

11 8438 Bracket, Contact Point . 1 .25 

12 844OA Arm, Break:-.r, Assembly - Includes Rubbing 

Block and Bro^iker Arm .. 1 .60 

13 8441 Stud, Magne+.o Br'-ikar Arm .. 1 .20 


* A standard Amerii'an har'-u-*’''' ii em. 

fs:^’ 






























PARTS LIST 


REF. PART QUAN. PRICE 

NO. NO. DESCRIPTION USED EACH 


IGNITION GROUP 
(See Figure 10) 


14 8443 

15 S4U 

16 S975 

17 12317A 
* 

* 

* 

■» 

* 

* 

* 

* 

* 

«• 

* 

» 




Spring, Magneto Breaker Arm . 1 

Condenser, Magneto - 0.2 MFD... 1 

Arm and Point, Breaker, Assembly - Includes 

1028A and S440A . 1 

Shield, Spark Plug, Assembly - Complete . 1 

Nut, Hex. - #10/32 - Spark Plug Shield . 1 

Nut, Hex. - #8/32 - Magneto Condenser ....... 1 

Screw, Rd. Hd. Mach. - l/4"-20 x l/2” - 

Backplate to Gear Cover . 2 

Screw, Rd. Hd. Mach. 1 #10/32 x 1-1/2" - 

Spark Plug Shield ... 1 

Screw, Rd. Hd. Mach. - #8/32 x 3/8" - Mount 

Condenser. .... 1 

Screw, Rd. Hd. Mach. - #8/32 x 5/I6" - 

Breaker Point . 2 

Screw, Rd. Hd. Mach. - #8/32 x l/4" - Mount 

Condenser .. 1 

Screw, Rd. Hd. Mach. - #12/24 x 7/8" - 

Magneto Pole Shoe . 2 

Washer, Int. Tooth Lock - l/4" - Mount Magneto 2 
Washer, Lock - 1/4" - Backplate to Gear Cover 2 

Washer, Lock - #s/32 -5/64" x 3/64" - Magneto 

Point Bracket . 2 

Washer, Lock - #6/32-5/64" x l/32" - Magneto 

Pole Shoe .. 2 

Washer, Plain - #8/32-3/8" x .172" x .032" - 
Brass - (1) Magneto Condenser - (2) Point 

Bracket . 3 

Washer, Plain - #6/32-5/16" x .147" x .028" - 

Brass - Magneto'Breaker Point . 2 

Washer, Plain - #12 SAE - Magneto Pole Shoe . 2 


BATTERY GROUP 

(See Figure 11) 


.15 

.75 

.95 

.75 

.01 

.01 

.01 


.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 


.02 

.02 

.01 


1 416-34 Cable, Battery Positive - 3 Feet . 1 

2 Z16-34 Cable, Battery Negative - 3 Feet.. 1 

3 416-^ Cable, Battery Jumper - 6-3/4" . 1 

4 1748 Hydrometer, Battery. 1 

5 75S6I Battery... 2 


.90 

.90 

.50 

.75 

7.50 


ANTI-FLICKER BREAKER GROUP 

(See Figure 12) 


582 Gasket, Vai/e Inspection Plate . 1 ,15 

685 Clio, Br-.iker Cable .. 1 .10 

1026 Pla-‘e, Breaker and Valve Inspection . 1 1.75 

102PA Breaker Contact - Includes Nut . 2 .35 


A stand ix-d American hardware item. 




























PARTS LIST 


REF. PART QUAN. 

NO. NO. DESCRIPTION USED 


ANTI-FLfCKER BREAKER GROUP 
(See Figure 12) 


5 1032B Plunger, Breaker Spring . 1 

6 1033 Seal, Breaker Spring Plxinger . 1 

7 1076 Dampener, Breaker Spring. 1 

S 1077A Spring and Point, Breaker - Includes Spring 

and Points ... 1 

9 1078a Insulator, Breaker, Assembly - Includes 

Insvilating Block and Contact Strip. 1 

10 1080 Strip, Breaker Spring Clajnp... 1 

11 1082 Cover, Breaker. 1 

12 1554 Strip, Breaker Insulator Connecting ......... 1 

Cable, Armored - #16-18-1/2" Long . 1 

* Nut, Hex. - 5/16"-18 - Valve Inspection Plate 2 

* Screw, Rd. Hd. Mach. - #10/32 x 3/8" - 

Breaker Cover to Valve Inspection Plate ... 1 

♦ Screw, Rd. Hd. Mach. - #10/32 x 1/4" - Mount 

Connecting Strip .. p 

♦ Screw, Rd. Hd. Mach. - x 1/2" - (2) 

Breaker Insulator to Valve Inspection Plate 
- (2) Breaker Spring to Valve Inspection 
Plate. / 


Washer, Int. Tooth Lock -.#1208 - (2) Connect¬ 


ing Strip - (2) Breaker Spring to Valve 

Inspection Plate . 4 

Washer, Ext.' Tooth Lock - #1110 - Breaker 

Cover to Valve Inspection Plate . 1 

Washer, Plain - 2l/64-l/l6" x 9/l6" - Valve 

Inspection Plate . p 


FUEL SYSTEM GROUP 
(See Figure 13) 


1 501A7 Line, Flexible Fuel - Electric Start Model .. 1 

2 501-3 Line, Fuel - Tank to Carburetor - Manual 

Start Model. 1 

3 400X4 Elbow, Inverted Male - (1) Carburetor - (1) 

Fuel Pump - ( 1 ) Fuel Filter. 3 

4 583 Gasket, Carburetor Flamge . 1 

5 585A Cap, Fuel Tank - Includes Chain - Manvial Start 

Model... 1 

6 415A11 Tank, Fuel, Assembly - Includes Tank, 649B, 

650 , 65 OB, and 65 IA - Electric Start Model 1 

7 649B Cap, Fuel Tank - Electric Start Model . 1 

8 650 Base, FuPl Tank Tube - Electric Start Model . 1 

9 65C» Gasket, Fuel Tank Tube Base - Electric Start 

Model... 1 

10 65 IA Tube, Fuel Tank - Includes Fitting - Electrij 

Start Model. 1 

11 656 Pump, Fuel, Complete - Includes Filter Bowl, 

Gaskets, Primer Lever, Etc. - Electric 

Start Model .. ....,.. l 


•* A standaird American hardware item. 


PRICE 

EACH 


.25 

.10 

.15 

.75 

.75 

.15 

.30 

.05 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

1.25 

.75 

.16 

.10 

.50 

3.50 

.15 

.40 

.10 

.45 

6.50 

RR 

























PARTS LIST 


REF. PART QUAN. 

NO. NO. DESCRIPTION USED 


AUTOMATIC CHOKE GROUP 
(See Figure 14) 


1 666 

2 637 

3 1300 


4 1301 

5 1302 

6 1304 

7 1305 

8 1306 

9 1309 

* 

♦ 

» 


« 

« 

* 

» 

«- 


Clip» Choke Tube... 1 

Collar, Choke Shaft . 1 

Choke, Automatic, Assembly - Includes 637, 

1301, 1302, 1304, 1305, 1306, and 1309 . 1 

Butterfly, Choke . 1 

Yoke, Qioke to Carburetor Mounting. 1 

Body, Choke . 1 

Housing, Choke Thermostat .. 1 

Shaft, Choke ........ 1 

thermostat, Bi»Metal Spring... 1 

Nut, Sq.- l/4'’-20 - Choke Mounting Yoke ...... 1 

Screw, Fillister Hd. - l/4*-20 x 3/4”. 1 

Screw, Hex. Hd. Cap - l/4"-20 x 3/4” - Choke 

Mounting Yoke... 1 

Screw, Slotted Set - l/4”-20 x 3/4” . 1 

Screw, Rd. Hd. Mach. - #6/32 x 1/4” . 2 

Washer, Lock - l/4”-3/32" x l/l6” . 1 

Washer, Lock - #6-1/32" x 5/64” . 2 


Washer, Plain - 17/64”-l/32” x 9/l6” - Brass . 1 


CARBURETOR PARTS GROUP 
(See Figure 15) 


1 

141-75 

Screw, Cover Assembly - Zen. #T1S10-10 . 

2 

2 

Ul-76 

Washer, Cover Assembly Screw Lock - Zen. 




#T41-10 . 

2 

3 

141-73 

Cover, Bowl - Zen. #C6-4 .... 

1 

4 

141-68 

Screw, Throttle Plate - Zen. #Tl5B5-3 . 

2 

5 

141-69 

Washer, Throttle Plate Screw - Zen. #T41-5 ... 

2 

6 

141-33 

Plate, Tkfrottle - Zen. #C21-111 . 

1 

7 

141-72 

Axle, Float - Zen. #C121-14 . 

1 

3 

141A77 

Washer, Fuel and Valve Seat - Zefi. #T56-23 ... 

1 

9 

141-16 

Valve and Seat, Fuel - Zen. #C81-222 - Elec. 




Start Model ...... 

1 

9 

141-23 

Valve and Seat, Fuel - Zen. #C81-2-35 - 




Manual Start Model .. 

1 

10 

141-44 

Float - Zen. #C85-8 . 

1 

11 

141-74 

Gasket, Bowl Cover - Zen. #C144-3 . 

1 

12 

141-78 

Gasket, Flamge - Zen. #141-4-10 . 

1 

13 

141-70 

Plug - Zen. #CT91-3 - (1) Overflow Drain - 




(1) Bowl Drain... 

2 

14 

141-43 

Plug, Main Jet Passage - Zen. #C138-53 . 

1 

15 

141-lU 

Washer, Main Jet Fibre - Zen. #T56-4 . 

1 

15 

141-144 

Washer, Compensator Jet - Zen. #T56-4 . 

1 

16 

Ul-49 

Jet, Main - Zen. #C52-20-12 - Electric Start 




Model .. 

1 

16 

141-45 

Jet, Main - Zen. #C52-20-13 - Manual Start 




Model ..... 

1 

17 

141-71 

Washer, Main Jet Passage Plug - Zen. #T56-12 . 

1 


* A standard American hardware item. 


PRICE 

EACH 


.15 

.10 

7.50 
.25 
.50 

3.50 
2.00 
1.00 

.75 

.01 

.01 

.01 

.02 

.01 

.01 

.01 

.01 


.05 

.05 

1.00 

.05 

.05 

.50 

.10 

.05 

.75 

.75 

.65 

.10 

.10 

.10 

.30 

.05 

.05 

.75 

.75 

.05 




































PARTS LIST 


REF. PART 
NO. NO. 


18 141-50 

19 141-146 

20 141-65 

21 141-66 

22 141-67 

23 - 141-41 

24 141-42 
141-47 
141-51 

141-48 


1 201A72 

2 210A1035 

2 210A1072 

3 212B24 


4 

212B35 

5 

212A1003 

5 

212A1003 

6 

212A1004 

7 

214A13 

7 

214A13 

8 

214A19 

9 

221A3 

10 

222B1003 

10 

222A1028 

11 

559 

12 

560 

13 

1114 

14 

1198 

15 

1200B 

16 

1201 

17 

1222 

18 

1252 

19 

1260 

20 

510-16 


» 


DESCRIPTION 

CARBURETOR PARTS GROUP 
(See Figure 15) 


QUAN. 

USED 


Jet, Compensator - Zen. #C52-1-13 . 1 

Body, Throttle - Zen. #Cl-23-14 . 1 

Shaft and Stop Lever, Throttle - Zen. #C29-233 1 

Screw, Lever Stop and Shaft - Zen. /<TllS6-7 .. 2 

Spring, Lever Stop and Shaft - Zen. #C111-12 . 2 

Lever, Throttle - Zen. #C24-99DX2 . 1 

Screw, Throttle Lever Clamp - Zen. ;<^TlS8-6 ... 1 

Kit, Gasket - Zen. #C181-212... 1 

Kit, Repair Parts - Zen. #C182-522 - Electric 

Start Model ... 1 

Kit, Repair Parts - Zen. #C182-512 - Manual 

Start Model ... 1 


GENERATOR GROUP 
(See Figure 16) 


Armature Assembly - Man. & Elec. Start Model . 
Frame, Generator, Assembly - Includes Frame, 
Coils, and Pole Shoes - Electric Start Model 
Frame, Generator, Assembly - Includes Frame, 
Colls, and Pole Shoes - Manual Start Model 
Rig, Brush, Assembly - Complete - Includes 
Brushes and Brush Springs - Manual Start 

Model . 

Rig, Brush, Assembly — Complete - Includes 
Brushes and Brush Springs - Electric Start 

Model .. 

Spring, D.C. Brush - Electric Start Model .... 

Spring, D.C. Brush - Manual Start Model . 

Spring, A.C. Brush - Electric and Manual Start 
Models ..... 

Brush, D.C. - Electric Start Model 

Brush, D.C. - Manual Start Model . 

Brush, A.C. - Manual and Electric Start J/odels 

Shoe, Pole - Electric Start Model . 

Coil, Field, Assembly - Electric Start Model . 
Coil, Field, Assembly - Manual Start Model ... 

Lock, Armatijure Ball Bearing . 

Pin, Generator Frame Dowel .. 

Seal, Armature Arbor Oil . 

Stud, Armature Thru... 

Bushing, Armature Thru Stud Centering . 

Seal, Armature Thru Stud Oil .. 

Condenser, Brush Rig - 0.5 MFD - Manual Start 

Model .. 

Stud, Generator Frame .... 

Support, Generator Bearing . 

Bearing, Generator Ball . 


1 

1 

1 


1 


1 

4 

2 

2 

4 

2 

C 

4 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 


PRICE 

EACH 


.35 

3.50 
.65 
.05 
.10 
.40 
.05 
.40 

2.30 

2.50 


50.00 

45.00 

40.00 


6.25 


10.25 
.25 
.25 

.25 

.65 

.65 

.55 

2.00 

20.00 

15.00 

.05 

.05 

.10 

.50 

.05 

.05 

.75 

.35 

5.00 

1.25 


A standard American hardware item. 


























PARTS LIST 


REF. PART 


QUAN. 

NO. NO. 

DESCRIPTION 

USED 


GENERATOR GROUP 



(See Figvire 16) 



21 1262 Spring, Generator Ball Bearing Lock. 1 

22 1265 Bell, Generator End . 1 

23 1266 Plate, Ball Bearing Retainer. 1 

24 1267 Gasket, Ball Bearing Retainer Plate . 1 

25 1270 Blower, Generator .. 1 

26 5923 Condenser . 3 

27 12672 Spider, Brush Rig . 1 

28 75206 Shoe, Pole - Manual Start Plant . 4 

* Key» Generator Blower Woodruff - #5 . 1 

* Plug, Generator Bearing Slotted Pipe . 1 

* Nut, Can - 3 / 8 "-24 - Armature Thru Stud . 1 

* Nut, Hex. - 3/8"-24 - Generator Frame Stud ... 2 

Nut, Hex. - 5/16"-18 - Mount Spider and Re¬ 
taining Plate . 2 

* Nut, Hex. - # 10/32 - Brass - Brush Rig - ( 6 

used on Manual Start Model). 10 

* Screw, Hex. Hd. Cap - 5/l6"-lS x 1-3/8" - 

Mount Spider and Retaining Plate . 2 

•*- Screw, Hex. Hd. Cap - 5/l6"-18 x 1-1/4" - 

Mount Pole Shoe ..... 8 

* Screw, Allenhead Set - 5/l6"-18 x 5/8" - Mount 

Generator Blower . 1 

* Screw, Rd. Hd. Mach. - 5/l6"-18 x 5 / 8 " - Mount 

End Bell to Generator Frame . 4 

* Screw, Rd. Hd. Mach. - #10/32 x 3/4" - Brass - 

Brush Terminal - (3-Used on Manual Start 

Model). 5 

» Screw, Rd. Hd. Mach. - #10/32x l/2" - Insula¬ 
tor Ring to Spider. 2 

» Screw, Rd. Hd. Mach. - #8/32 x l/4" - (1) - 

Condenser to End Bell - (2) Ground Jumper .. 3 

Washer, Int. - Ext. Tooth Lock - #4010 - 

Ground Jumper .. 2 

Washer, Int. Tooth Lock - #1210 - Brush Term. 

(6 Used on Manual Start Model). 5 

* Washer, Ext. Tooth Lock - #1110 - (5) Brush 

Terminal (2) Insulator Ring to Spider. 7 

* Washer, Ext. Tooth Lock - #1108 - Condenser 

to End Bell ... 1 

■» Washer, Lock - 3/8"-l/8" x l/3" - (2) Gen. 

Frame Stud - (1) Armature Thru Stud . 3 

* Washer, Lock - 5/l6"-l/8" x I/I 6 " - (4) Mount 

End Bell to Generator Frame - (2) Mount 

Snider and Retaining Plate .. 6 

" V<asher, Plain - 13/32" - 3/64" x 7/8" - Arm. 

Thru Stud . 1 

* Washer, Plain - 2i/64"-l/l6" x 3/4" - Mount 

Spider and Retaining Plate . 2 

* Washer, Plain - l/32" x .200" x 7/16" - Brass 

- Brush Rig. 10 

» Washer, Plain - l/32" x .200" x 7/l6" - Insula¬ 

tor Ring to Spider - (3 Used on Manual Start 
Modal . 2 


PRICE 

EACH 


ilO 

3.50 
.25 
.15 

2.50 

.50 

1.75 

1.75 

.05 

.05 

.08 

.02 


.01 


.02 


.03 

.03 


.05 


.01 


.02 


.01 


.01 


.01 


.01 


.01 


.01 


.01 


.01 


.01 


.01 


.02 


.01 


* A standard American hardware item. 


I— 
































PARTS LIST 

REF. PART 
NO. NO. 


DESCRIPTION 


QUAN. 

USED 


CONTROL PANEL EQUIPMENT GROUP 
(See Figure 17) 


1 

I 32 OA 

2 

1321 

3 

1324 

4 

1400M 

5 

1405 

6 

1406 

7 

1410 

8 

1412 

9 

1412A 

10 

1412 c 

11 

1412E 

12 

1412H 

13 

1414A 

14 

1414C 

15 

1418a 

16 

1419A 

17 

1419B 

IS 

1423 

19 

1451 

20 

1470 

21 

1471 

22 

5928 

23 

75107 

24 

75108 




■K- 

•» 

* 

* 

-» 




«• 




60 


Hood, Cylinder and Control, Assembly - 

Includes Hood and Hinge Pin .. 1 

Fastener, Cylinder and Control Hood Spring .. 1 

Plate, Cylinder Air Baffle . 1 

Panel, Control, Assembly - Includes Panel, 

Relays, Choke, Clips, Etc. 1 

Saddle, Control.....1 

Bracket, Control Saddle Mounting 1 

Panel, Control Saddle Side - Long. 1 

Panel, Control Saddle Side - Short . 1 

Rheostat - Model "J" 2 OHM Includes Knob .... 1 

Ammeter, Charge - 10-0-10 . 1 

Resistor, Current Limiting - 5 Turns .. 1 

Porcelain, Resistance Unit . 1 

Post, Terminal, Assembly - Battery Positive ! 1 

Post, Terminal, Assembly - Battery Negative . 1 

Push Button, Plant Start, Assembly - Includes 

Button and Lead Wire ..... 1 

Push Button, Plant Stop, Assembly — Includes 

Button and Lead 7?ire - Electric Start Model 1 
Push Button, Plant Stoo - Manual Start Model 1 

Strap, Ground ... 2^ 

Condenser - 1.0 MFD. .!!!! 1 

Resistor - 1.5 OHMS- 4" Adjustable .i! 1 


Bracket, Resistor . 

Condenser - 0.1 MFD . 

Coil, Choke, Assembly - Inclxides Coil, Coil 

Form, and Leads . 

Bracket, Choke Coil . ..!!! 

Clip, Fahnstock - ^3 - (ij Control Panel - 

(1) Rheostat..... 

Clip, Fahnstock - #2 - (1) Control Panel - 
(1) Ammeter . 


Clip, Fahnstock - #1 - Control Panel . 1 

Bushing, Conduit - l/2" - Side Panel For 

Generator Wires .. i 

Nut, Hex. - 1 / 4 *'-20 - Resistor f'cunting Brkt. 1 
Nut, Bakelite - #10/32 - Terminal _.". 1 


Nut, Hex. - # 10/32 - ( 1 ) Condenser to Saddle 

(1) Terminal .. 

Nut, Hex. - # 8/32 - Brass - (7) Fahnstock”’ 
Clips - (1) Ground Strap - (4) Mount Studs 

on Panel . 

Ccrovv, Rd. Hd. Mach. - 5/l6"-18 x 5/8"’-* (2) 
Control Box to Saddle - (2) Sadnia to Gen¬ 
erator Frame .. 

Screw, Rd. Hd. Mach. - l/4"-20 x 4 -1/2"*-’”' 

Resistor Bracket . 

Screw, Rd. Hd. Mach. - l/4"-20 x 5 / 8 " -’(2)*' 
Panel to Blower Housing - (4) Side ’^anels 
to Saddle . 

A standard American hardware item. 


PRICE 

EACH 


1.50 
.25 
.45 

15.00 

2.50 

.35 

1.00 

.75 

2.50 

2.50 

.50 

.35 

.25 

.20 

.60 

.60 

.60 

.05 

1.00 

1.00 

.10 

.50 

.65 

.10 


.10 

.10 

.10 


.01 

.01 


.01 


.02 


.01 


.07 


.11 































PARTS LIST 

REF. PART QUAN. PRICE 

NO. NO. DESCRIPTION USED EACH 

CONTROL PANEL EQUIPMENT GROUP 
(See Fig\ire 17) 


* Screw, Rd. Hd. Mach. - l/4"-20 x 3/8" - (2) 

Cylinder Hood to Air Housing - (1) Spring 

Fastener to Control Saddle ... 3 .01 

* Screw, Rd. Hd. Mach. - #10/32 x 7/8" - 

Terminal Stud ... 1 .01 

* Screw, Rd. Hd. Mach. - #10/32 x l/2” - Resistor 

Bracket to Panel ... 2 .01 

* Screw, Rd. Kd. Mach. - #10/32 x l/2" - Brass - 

Condenser to Saddle ... 1 .02 

* Screw, Rd. Hd. Mach. - #8/32 x 1" - Brass - 

Terminal Stud . 1 .02 

* Screw, Rd. Hd. Mach. - #8/32 x 3/4" - Brass - 

Fahnstock Clips . 3 .02 

* Screw, Rd. Hd. Mach. - #8/32 x 5/8" - Brass - 

(1) Fahnstock Clip - Ground Strap. 2 .02 

* Screw, Rd. Hd. Mach. - #8/32 x 5/l6"— Resistor 1 .01 

* Washer, Ext. Tooth Lock - #1110 - (1) Condenser 

to Saddle - (3) Terminal .. 4 .01 

* Washer, Ext. Tooth Lock - #1108 - (1) Resistor 

Mounting - (l) Ground Strap - (4) Terminal 

"Studs - (7) Fahnstock Clips. 13 .01 

Washer, Lock - 5/l6"-l/8" x l/l6" - (2) 

Control Box to Saddle - (2) Saddle to Gen¬ 
erator Frame..... 4 .01 

» "Washer, Lock - l/4"-3/32" x l/l6" - (1) 

Resistor Bracket - (1) Spring Fastener - 

(2) Cylinder Hood - (2) Panel to Blower 

Housing - (4) Side Panels to Control Saddle 10 .01 

* Washer, Lock - #10-l/l6" x 3/64" - Resistor 

Bracket . 2 .01 

* Washer, Plain - l/l6" x 17/64" x 5/8" - (2) 

Panel to Blower Housing - (4) Side Panels 

to Control Saddle .... 6 .01 

* Washer, Plain - l/32" x 17/64" x 9/16" - 

Spring Fastener . 1 .01 

* Washer, Plain - l/32" x .200" x 7/l6" - Term. 2 .01 

* Washer, Plain - l/32" x .172" x 7/l6" - Brass 

- (3) Ground Strap - (5) Fahnstock Clips - 

(1) Resistor ... 9 .02 


START RELAY GROUP 

(See figure 18j 

1 1425A Relay, Start, Assembly - Complete - Includes 

1426, 1427A, 1428a, 1430, 1431, and 1517 ... 1 5.00 


2 1426 Frame, Relay - Includes Spring Bracket and 

Spring. 1 .95 

3 1427A Armature and Blade Assembly — Includes Lead 

Wire and Contact Point .. 1 I4IO 


fcl 


♦ A standard American hardware item. 



















REF. PART 
NO. NO. 


PARTS LIST 
DESCRIPTION 

START RELAY GROUP 

(See Figure 18) 


4 1428A 

5 1430 

6 1431 

7 1517 


Strap, Connector, Assembly 

Coil, Relay .. 

Panel, Insulating.. 

Spring, Armattire Return .., 


1 

1 

1 

1 


CHARGE RELAY GROUP 

(See Figure 19) 


1 1445A 


2 1446a 

3 1448a 

4 1553A 

5 1630 

6 I646A 


Relay, Charge, Assembly - Complete - 
Includes 1446 a, 1448A, 1553A, I 630, and 

1646a.;. 1 

Armature and Blade Assembly - Includes Lead 

Wire and Contact Points . 1 

Coil and Core, Relay, Assembly. 1 

Panel, Insulating, Assembly - Includes Points 1 

Spring, Armature Return. 1 

Frame, Relay - Includes Spring Bracket and 

Spring . I 


TOOL GROUP 
(See Figure 20) 


1 1057A Rope, Starting - Includes Handle . 1 

1269 Lubricant, Tube of Generator Bearing ........ 1 

2 77510 Screwdriver -3" . 1 

3 77535 Pliers -6" . i 

4 77581 Wrench, Breaker Point . 1 

5 77623 Wrench, Open End - 3/8" x 7/l6" . 1 

6 77624 Wrench, Open End - 7/l6" x l/2" . 1 

7 77625 Wrench, Open End - 9/I6" x 5/S" . 1 

8 77661 Socket - 1/2" . j_ 

9 77662 Socket - 9/I6" .1 

10 77673 Wrench, "T" Handle.1 

11 77973 Bag, Cloth .1 

1342 Handle, Carrying - Manual Start Plant . 1 

1343 Bracket, Carrying Handle - Manual Start Plant 1 

1344 Clamp, Carrying Handle Bracket - Manual Start 

Plant . 1 


PRICE 

EACH 


.35 

1.25 

.40 

.10 


^.50 

.80 

1.50 

.30 

.10 

1.15 


.50 

.45 

.25 

.30 

.10 

.40 

.45 

.50 

.35 

.35 

1.50 

.15 

.60 

.60 

.30 
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